Polynomial Algorithms for the Synthesis of Bounded Nets by Badouel, Eric et al.
Polynomial Algorithms for the Synthesis of Bounded
Nets
Eric Badouel, Luca Bernardinello, Philippe Darondeau
To cite this version:
Eric Badouel, Luca Bernardinello, Philippe Darondeau. Polynomial Algorithms for the Syn-
thesis of Bounded Nets. [Research Report] RR-2316, INRIA. 1994. <inria-00074358>
HAL Id: inria-00074358
https://hal.inria.fr/inria-00074358
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
IS
SN
 0
24
9-
63
99
appor t  

de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Polynomial Algorithms for the Synthesis of
Bounded Nets
Eric Badouel , Luca Bernardinello and Philippe Darondeau
N˚ 2316
Juillet 1994
PROGRAMME 2
 	
 
 ﬀﬂﬁﬃ	 !"# $ﬀ%&ﬀ'ﬁ
()*,+	 $+ -  .%ﬀ
/10&2435687%9;:=<?>#@?ABC:=3D6E5<F0&GH6;0I7J2KGH<F>L>49M@6;GH7ONQP%2K>L2KR%RC<,S6;0T9;G=7%<U6;:@
VJWYXIZIW\[^]]`_badc eH[&fhgjiDf8kml?]noXTfqpsrtiU_vutwDWxXIZTWy[&]]"[^zYpqXT{_z|Z~}_{Upq_bfqXTZIpsgjpq_f
VJWxXI4_zCpsg[Ik
C[^wDwoXTWxzF_bWx_&gyU_W\gD_{?aIŁ?$c IiUpqffq_zI&c atw[&ZI_&k
j&&UIﬃ=U_|k4XILg[^ffq_&kml?{FzYU_&k4phk;wUWYXInUf_] XIW{U_z\kju&¡|UphgygjXI{¢kmphk4zyk8pq{dF_&gjpsFpq{UZ
¡|U_zYU_W[ZIp£ﬃ_{"ZIWy[&wUphk|phkmXT]XIWYwUUpsg¤zYXzYU_1g[Ikm_ZIW\[^wUX^Hk4XI]_b{U_zu¥[^{zYU_{
gjXI{¢kmzxWYigjzYpq{UZzxU_"{U_zuJ[TkQn__{¦k4XIfq£ﬃ_§¨p{©zxU_"fqpzxzY_Wy[&zxiUWY_Q XTW£T[^WYpqXTikQz4l?w_&k$X^
{U_z\kjuªW\[^{UZTpq{UZ WYXI]«_f_]_{?zy[&Wxl{U_zykMzxX¬Vª_zYWxpJ{D_zyk®­=U_`gjXI]`]XI{"wUWYpq{gjpwUfq_$ XTW
zxU_k4lF{?zxU_§kmphk=psk=zxU_bpsF_&[$X^¯Wx_ZTpqXI{¢k=pq{"ZIW\[^wUk®uoWY_wUWY_&km_{?zxp{UZ1wXﬃkYkmpqnDfq_b_°?zx_{k4pqXT{k
X^wUfs[Igj_&k1pq{¦{U_z\kj­²±³X&¡=_£ﬃ_Wu%{UX´wUW\[IgjzYphg[&fC[^fqZTXIWYpqzxD] ¢[Ikn__{²?_jµ{U_&¦kmX,L[&W
 XIWCzxU_k4lF{?zxU_§kmphk®­ª¶_bZIpq£ﬃ_U_Wx__°FwDfqphg®pqzH[^fZIXIWYpqzYU]"k|kmXTfq£?pq{UZ1p{wXIflF{UXT]ph[&f;zYpq]_
zxU_dkml?{FzYU_&k4phk|wUWxXTnUfq_]· XTW³nXIiD{F_&{U_zyk= WxXI]¸WY_ZIiUfs[^WMfs[^{UZTi[^ZT_&k³XTW WYXI]¹µ¢{UpqzY_
[^iUzYXI]"[&zy[?­
º»ﬃ¼8½x¾¿&ÀªIEÁﬃl?{FzYU_&k4phk=VJWYXInUf_]Â XIWÃ³_z\kjuDVª_zxWYp8Ã³_zykjuD_ZIpqXT{kjuÄCfqZIXTWxpzxU]"k
ÅhÆ1Ç
ÈÊÉ4ËÌ
Ç
ÈÍªÎÉ4ÏÑÐyÒ
Ó8Ô&Õ×ÖØ;Ù®ÚÑÛ%Ø8ÜyÖÝTÜÚ ÞÑßáà=Ö â^Ý&ÝTÙjÚ ÞÑãYä|åà%ÞÑÔ&ã~æ^Ú ã4çIè Ô|éUê ë¥êíìêIîïxðUñ
ÈmòáÈÊÉ~ÈKÎUó¥ôKÈ4ËÏyÈKÉ4õ
åà=Þ Ô&ã8ö¥ê÷ìê øùê
úûã4ÞhØ¥ÙjÚ Û³üý
ÐTôLÈÊÉKÉ4õ
ÜyçTä=åà%ÞÑÔ&ãö¥ê÷ìê øùêþãmßáß×ÙyØ8ÖÑÔ&Õ×Ý%ß®ÚKÜyçÞ ãYä=ÞÑÙ ﬃâIè4Üoã4Ú çTÜÚLäÕ×ç&ãmßáß×Ù
õ
Ù®ç=ß×ãYÜ®ã;þÚÑÙ
ÞÑÔ&ã8ç^Õ	jã4Ú ÖÑÕ×ÞhàCÙyþ
MÕ×ß Üyç

MÜyÕ×ß

ÚÑÕ è ;Ü®ä§Ù®â&ã4ß
õ
 ﬃâIè4Üoã4Ú çTÜÚLäÕ×ç&ãmßáß×Ù
õ
Ô&Õ×ß×Õ×Ý&ÝIã~ÜÚ ÙjçTäãYÜâﬁﬀﬃﬂªÕ×Ú Õ×ÖLÜ þÚ
Unite´ de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Te´le´phone : (33) 99 84 71 00 – Te´le´copie : (33) 99 84 71 71
 
  dﬀ ©	
 *  ©*#  ﬀJ#" $ﬀ~ 
+	  $ﬀ~ b* 	 $ﬀ

»?» ;_wUWxXTnUf_ ]`_bF_1k4lF{?zx_&km_dF_$WD}_&km_&[&iU°¥urtiUp~gjXT{kmpskmzx_[H}_&gjph?_W|wXIiUW
iU{ZTWy[&wUU_1?XI{U{ù}_k pqf8_§kmz|phk4XI]XTWxwUD_[QiD{ ZTWy[&wUU_1?_.][^Wyrﬃi[&ZI_ iD{ WD}_&km_§[^i8uU_&k4z
WD}_&k4XIfi wXTiUWM?pq£ﬃ_W\km_&kHgjfh[Tkxkm_§k|F_bWU}_&k4_&[^iU°`[^ffh[&{FzCF_§k=WU}_&k4_&[^iU°¨}_f}_]_{Fz\[^pqWY_&kJ[&iU°WD}_
km_&[&iU° F_V_zxWYpK­ﬀ;_wUWxp{gjpwo_1Z~}_{ù}_W\[^f%_&k4z$?_g[&Wy[TgjzD}_WYphk4_WMfq_§k.k4XIikb_{k4_]nDfq_&kCFi
ZIW\[^wUU_vu[^wUw_f}_&kﬂﬁﬃ
 "!$#&%$')(
uDrtiUp¥Wx_wDWU}_&k4_{FzY_{?zf_&k_°FzY_{kmpXI{kHF_&k%wUfh[Tgj_&k=?i WD}_&km_§[^i*[
kml?{FzY|}_zYphkm_W­ﬃe%_w_{U[&{Fz%fh[gjXI]wDfq_°?pqzD}_Jzxù}_XIWxpsrtiD_CF_|fh[Mk4XIfiUzxpXI{_&kmzJ_°FwXI{D_{FzYpq_ffq_
_zC[^i¢gjiU{U_XIwUzYpq]pskx[^zYpqXT{]_{[&{Fz+[?_&k|[^fZIXIWYpqzYU]_&k=iUzYpqfphkx[&nUfq_§k{,á[´}_zD}_bwUWD}_&km_{?zD}__
4ikxrﬃi,-[fXIWyk®­%Ã³XIi¢kQwUWD}_&km_{FzYXI{k1phgjpùF_&k[^fZIXIWYpqzYU]_&k$_°?wUfphgjpzx_&kbrﬃiUp|WD}_&k4XIf£ﬃ_{Fz_{
zx_]`wk=wXIfql?{UXT]ph[&f8fq_$wDWxXInDf._ ]_¤F_1k4lF{?zx_§km_1?_$WD}_§km_&[&iU°"noXTWx{ù}_§k/[1w[&WxzxpWbF_fh[^{D
Zﬃ[&ZI_&k³WD}_ZIiDfqpq_WykXTi0[$w[&WxzYpqW×[&iUzxXT]"[^zY_&k¯µ{Dphkj­
1O¿¢§j½y$23», Áﬃl?{?zx_&k4_F_bWU}_&k4_&[^iU°¥uFWD}_&km_§[^iU°¬F_Vª_zYWxpLutWD}_ZIpXI{k®u[^fZIXIWYpqzYU]_&k
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (
Ł
 ·J $"ﬀ
! "$#
&&¿8À ªI&%Ñ¿
# '
( )
¿¢§F*% ¿
#
,+4¿.-³»ﬃ&*%
)
»ﬃ& /
'

»102%Ñ¿
#
,%
#

»10  2 Uﬃ3H
#
0 ﬀ0»? 4
Ł?­q |_ZTpqXI{¢k=pq{65UXIWx][^f,8[&{UZIi¢[^ZI_§k 787,78797:79787:79787,787,787,78797:7 ;
Ł?­×a e%XT]wUiUzYpq{UZd[ﬃ<|[Tkmpsk XIW=<=XIiU{?_&"_ZTpqXT{kp{"[_ZTiUfh[&W 8[^{UZTi[^ZT_ a
Ł?­×Ł >C_&gjph?pq{UZiUwXI{´Áﬃ_w¢[^Wy[&zx_&?{U_&kxk=X&H[_ZTiUfh[&W 8[^{UZTi[^ZT_ 787,78797:7 j
Ł?­  e%XT]wUiUzYpq{UZd[ﬃ5pq{Upzx_bÃ³_z WxXT])[1_ZTiUfh[&Wﬂ8[&{UZIi¢[^ZI_?787,787,78797:7 @;
A

»102%Ñ¿
#
,%
#CB
%
#
%h&»ED"&ﬀFHGª
!
4
D­q ÁvXI]_,ICW\[^wU	û_WY]pq{DXIfqXTZIl 787,787,78797:79787:79787,787,787,78797:7 
D­×a |_ZTpqXI{¢k=pq{¬ÄMggj_§kxkmpnUfq_8ICWy[&wUk³¡|pzx6>³_zY_Wx]p{Uphk4zxpsg 8[^n_fqp{UZ 797:7 aJ
D­×Ł |_ZTpqXI{¢k=pq{65ªpq{Dpqzx_¤ÄMggj_&kYkmpnUfq_8ICWy[^wDk³¡|pqzY6>³_zx_Wx]p{Uphk4zxphg 8[&n_fqp{UZaIŁ
D­  e%XT]wUiUzYpq{UZd[Ávw[^{U{Dpq{UZ`ûWY__[^{¬[K<|[Ik4phk|X^He%lUgjf_&k XIWL 78797:7 a^
D­NM >C_&gjph?pq{UZiUwXI{´Áﬃ_w¢[^Wy[&zx_&?{U_&kxk=X&H[.5ªpq{Upzx_bÄggj_&kYkmpqnDfq_8I³W\[^wU 797:7 aM
O P
¿
#
$2 @% ¿
# (QO
R S
"JH+,*UTC
VJUWx_{? _igyFz%[&{|XW_{Fn_WYZ$[TUFWY_&kxk4_&Qp{YXZV%³[J]\zxU_|wDWxXInDfq_] X&gy[^W\[IgjzY_Wxp^Wpq{UZ
[^°?pqXT]"[^zYphg[&fqfql¬zxU_`gjfs[IkxkbX^k4pq]wUf_FpqWY_&gjzY_&ZIW\[^wUk$fs[^n_f_&XT{©[^W\gk.¡|Dphgy´]"[l
n_,WY_wUWx_§km_{?zx_& iD{[^]nUpqZTiUXIi¢kmfql©n?lE[©km_z X&k4iUnkm_zykX^Q[^{²X^£ﬃ_Wy[^ffMg®X?Fpq{UZ¦k4_z
zxXTZI_zYU_WC¡|pqzx	[k4_z|X^¯]iUzYi[^f Fp`_¥_WY_{gj_§k=no_zm¡H__{zYU_]#­e%_{?zxWy[&f8zxXzx[&z³¡HXIWﬁa
phk8zxU_HgjXT{gj_wDz8X^ ﬁ
 "!$#&%$'
p{$[|ZIW\[^wU uIF_®µ{U_&b[Ik~[³k4_z8X^£ﬃ_Wxzxpsgj_&k¡|Uphgy[^Wx_H_{?zx_WY_&;u
_°?pqzx_§;uFXTWMfq_j z|p{F£T[&Wxph[&{Fz|n?l"[&fqf[^W\gk|¡|pqzx	[^{¬phF_{?zxpsg[^f¥fh[&no_fK­=U_X^£ﬃ_Wy[^ff8gjX??pq{UZ
km_z8 XIW¯[ZTWy[^wD1]"[lb[^f¡|[lUk8n_|gyUXﬃk4_{1[Tkªpqz\k8km_zX^¥WY_ZIpXI{k®­IÄ´Wx_ZIpqXT{1phk[wDWxXIw_WYz4l
X^¥zxD_|£ﬃ_WxzYphgj_&kpqz%g®XI{?zy[^p{kj­ﬃe%XI{?£ﬃ_W\km_flﬃu[³£ﬃ_Wxzx_°M]"[lMn_|Wx_wDWx_&k4_{FzY_&$[TkªzxD_|km_zJX^
Wx_ZTpqXT{kª¡|Upsgpqzno_fqXI{DZﬃkJzxXDuI[&{$zx[&zJWx_wUWx_&k4_{?zy[^zYpqXT{$phkiU{[^]nUpZIiUXTikûp ¥[^{¢$XI{Ufl
p  _£ﬃ_Wxlbw[&pqW%X^£ﬃ_Wxzxpsgj_&k8phk
(  cb
ﬁ
  ﬁ
p{zYU_³i¢kmi[&f;k4_{k4_³n?lkmXT]_|Wx_ZTpqXT{8­FÁﬃp{gj_C[^ff
[^W\gkJ¡|pqzxd[^{phF_{FzYphg[&fﬃfh[^n_f¢g[^WYWxlbzxU_CkY[^]_ùg¢[^{UZT_|X^¥wUWxXTw_WxzYpq_&k®uﬃ[³fh[&n_fF][§lbn_
Wx_wDWx_&k4_{FzY_&"[Ik|zxU_b]iUzxi¢[^f8?p`_¥_Wx_{gj_bn_z4¡=__{`zxU_Wx_&k4wo_§gjzxp£ﬃ_Mk4_zyk|X^%wDWxXIw_WYzxp_&k
ded·çf$gih*jlk
  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
X^ùzxU_k4XIiUW\gj_[&{zy[&WxZT_zb£ﬃ_WxzYphgj_&k|X^ù[&{Fl[&Wyg1[IkYkmX?gjps[^zY_&¡|pzx#zY[^zbfh[&n_fJpq{#zYU_
ZIW\[^wU8u [^{zY[^zMWY_wUWY_&km_{?zy[&zxpXI{"phk|iU{[&]nUpZIiUXTikCFiU_$zYX"kmp]wUf_{U_&kYkj­U=D_$ZIW\[^wU
]"[l"no_Wx_&g®XI{k4zxWxi¢gjzx_&  WYXI]¸zxD_km_zCX^H]iUzxi[&fFp`_¥_WY_{gj_§kp %_&[Igy#£ﬃ_WYzx_°¡|Dphgy
phk1{UXIz`zxU_¬XIWxpZIp{ X^.[^{?l [&Wyg"¡|pqzx [,ZIp£ﬃ_{©fh[&no_f³psk
(  cb
ﬁ
  ﬁ
 WxXT] zY[^zfh[&n_f
nFl kmXT]_WY_ZIpXI{8u¡|Uphgy´]_&[&{kMzx[&z1zxU_`Wx_ZTpqXI{¦gjXT{Fz\[^p{k1[^ffzYU_"XIWYpqZIp{k.X&MzYU_
[^W\gk³g[^WxWYlFp{UZ1zx¢[^zCfh[^n_fLuUnUiUz|{UXTz³zYU_gjXI{¢kmph?_Wx_&£ﬃ_WYzx_°¥­?=U_1k4XILg[^ffq_& ﬁ
 "!$#&%$'ﬀ
 #&% (
kmw_&g®p  l zYUXﬃk4_´z4¡=X¦Fp_;_Wx_{?z"Wx_&rﬃiUpqWY_]_{ﬃz\kQX&`km_w¢[^Wy[&zxpXI{8­VJUWx_{F _igyFz
[^{¬X[W_{?n_WxZ[&wUwUfqp_&zxU_bWY_ZIpXI{[&f[^°?pqXI]kzxXk4XIf£ﬃ_.zYU_bk4lF{?zxU_§kmphk=wDWxXInDfq_]Â XTW
_fq_]_{?zy[^WYlM{U_z\kJpq{6X V%CJ*\K­ICpq£ﬃ_{[.k4pq]wDfq_HFpqWY_&gjzY_&.ZTWy[^wDfh[&no_fq_&$XT{[&Wygk®uIzxU_l
gjXI{¢kmzxWYigjzb WxXI]«zY[^zbZTWy[^wD [&{,_fq_]_{Fz\[^Wxl"{U_z.¡|pzxXI{U_wUfs[Igj_w_WbWx_ZTpqXI{ uûXT{U_
zxW\[^{k4pqzxpXI{1w_WJfs[^n_fLuI[&{$¡|pqzYX&¡WY_fh[&zxpXI{kªn_z4¡H__{bwUfh[Tgj_&kJ[&{$zxW\[^{k4pqzYpqXI{¢kªfh[&ph
FX&¡|{1[TggjXIW\Fpq{DZ|zxX|zxD_]iUzYi[^fTFp_;_Wx_{g®_&kon_z4¡=__{M£ﬃ_WYzxphg®_&kkm__{¤[Ikkm_z\k;X^DwUfh[Tgj_&kju
XIW|]"[&Wla?pq{UZvkj­?=U_bg[Ikm_ZIWy[&wU"X^~zxU_{U_z|[Tkxk4_]nDfq_&$p{zxUpsk¡ù[§lphk%phk4XI]XTWxwUUpsgzYX
zxU_1ZTpq£ﬃ_{#ZTWy[&wU,p H[^{¢XT{Ufql¬p Hzx[&zMZIW\[^wUphk[^{
   / '1c
ﬁ
 
ﬁ
$')( ##&%$' ($ (   
u
¡|Uphgypq]wUfpq_&k8_&kYkm_{?zxps[^fqflbzx[&z=zxD_³z4¡=XbWY_ZIpXI{[&f8[^°?pqXT]"kJ[&Wx_kx[^zYphkKµ_&;­Êz%psk¯¡HXIWYzx
{UXIzYpq{UZzx[&z=p{"g[Ik4_³zYU_CZIpq£ﬃ_{ZTWy[^wDphk%zxU_g[Ik4_MZIW\[^wU`X^~[^{`_fq_]`_{Fz\[^WYlM{U_zutzYU_
gjXI{¢kmzxWYigjzYpqXI{#f_&[IDkzYX"[
($ 
ﬁ
  ﬁ
£ﬃ_Wyk4pqXT{X^¯zx[&zM{U_zuo¡|U_Wx_$_°FzYWy[1wUfh[Tgj_&k|[£ﬃ_
n__{[IDF_&#¡|pqzxDXIiUzb?phkmzYiUWxnDpq{UZzYU_$n_¢[§£?pqXTiUWMnUiDzMXI{Ufl#gjXTwUpq_§k³X^HzxDXﬃkm_1wDfh[Ig®_&k
g[^{kmzxpfqf?n_b[IU?_&;­1>³_&k4_f[^{¢_phkmpZMXIn¢km_WY£ﬃ_&Qp{6X >MCIa\Dzx[&z=XI{D_³]"[lbXIwDzxpq]`pW_
zxU_¤kmXIfiUzxpXI{X&JzYU_bk4lF{?zxU_§kmphkJwUWYXInUf_] nFlgjXT]wUiUzYpq{UZ[&{FlWx_&?igj_&km_zHX^~Wx_ZTpqXT{k
kmigjp_{FzzxX"_{k4iUWx_`kx[&zxphkKL[IgjzYpqXT{´X^ùzxU_Wx_ZTpqXT{[^fH[^°?pqXT]"k³p{#zxU_ZIW\[^wU8­~Ä³fqXT{UZ¬[
kmp]pqfs[^WMfpq{U_ﬃuH<=_WY{[^W\Fpq{D_fqfXwUWxX&£ﬃ_&pq{ X <=_W\IŁ]\Hzx[&z$zYU_"km_z$X^C]`pq{Up]"[^fWx_ZTpqXT{k

¡b­ W­ z­km_zbpq{¢gjfqik4pqXT{
Cphkb[IF_§rti[&zx_ XTW$zY[^zwUiUWxwXvkm_ﬃ­³{F XIWYzxiU{¢[^zx_fqlﬃu;zYUphkMWY_&kmiUfz
FXﬃ_&k|{UXIzkm__]·zxX1f_&[I"k4wo_§gjph[&fqfqlzxXwUW\[IgjzYphg[&f8[^fZIXTWxpqzYU]"k=¡|pzx"fqX&¡ gjXI]wDfq_°?pqz4lﬃ­
¶_"¡|pqfqfùkmUX&¡·zY[^zk4zy[&{U[^W\ zx_&gyU{UpsrtiD_&kMX^bfpq{U_&[&W[^fZI_nUW\[fq_&[T´zxX km]XﬃXTzx
[^fZIXIWYpqzYU]"k. XIW`zxU_¬kml?{?zxU_&k4phk$X&$nXTiU{F_&©{U_z\kQp{ zxD_ _°FzY_{F_&, W\[^]_¡HXIWﬁa´X^
!  '  
ﬁ

ﬁ
 "!$#&%$'$(
u¡|UpsgE¡H_Wx_#p{FzYWxX?Fi¢gj_& iU{?_W£T[^WYph[^{?z XIWY]"kQn?lC>CWxXﬃk4zx_ [^{
ÁﬃUXTWxzxz X >bÁ?IŁ\LuiﬀaFiD{UX iﬀaDIŁ*\Ku[^{¢E<=_WY{[^W\Fpq{U_fqfqXDuﬀ>³_psgU_fqphkH[^{¬Vª_zYWxiU{Up
X < >MV%TŁ\K­eIC_{U_Wy[^f%WY_ZIpXI{kb[^WY_]iUfzxphk4_zyk|¡|U_WY_WY_ZIpXI{kb[&Wx_"k4_zyk®­8Ä ZT_{U_W\[^f%Wx_
ZIpXI{#pq{	[fh[&n_fq_&"ZIW\[^wU#pskM[Q]iUfzxphk4_z=X&H£ﬃ_WxzYphgj_&k=¡|DXﬃkm_1W\[^{ﬀa"X&=]`_]n_W\kmUpwpsk
]X?Fp µ_&nFl`[1iU{Up  XTWx]·zYWy[&{kmfs[^zxpXI{	[^fqXT{UZ`[^fqf[&Wygk=¡|pzx¬[^{¬phF_{FzYphg[&fofs[^n_fL­;Áﬃpq{g®_
Wy[&{ﬀaUk1X^]_]n_Wyk4Upqw[&Wx_¬¡|UXIf_ {?iU]n_Wyk®uûiD{Up  XTWx] zYWy[^{¢kmfh[&zxpXI{k1XI{©Wy[&{ﬀaDk[&Wx_
F_jµ{D_& n?lWx_fh[^zYpq£ﬃ_M{?iU]n_Wyk®­UÄ ZI_{D_Wy[&fªWY_ZIpXI{psk|[QwDWxXIw_WYz4l ¡|Dphgy ][§ln_1kY[^
zxpskÊµ_&"[&zCFp`_¥_WY_{FzùF_ZTWx__&k®uU]_&[TkmiUWY_&Qn?lW\[^{ﬀaDk=X^~]_]n_Wyk4Upqw1X&J£ﬃ_WYzxpsgj_&kj­K{¬[
Fi[&f¡ù[lﬃu;[£ﬃ_WYzx_°"]"[l"n_1Wx_wDWx_&k4_{FzY_&#[IkMzYU_1]iDfqzxpskm_z|X&HwUWxXTwo_Wxzxp_&kM¡|Uphgypz
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (
M
kx[&zxphkKµ_&kC[^zCk4XI]_CwXﬃkmpzxp£ﬃ_MWy[&{ﬀa;­
ICp£ﬃ_{"[1kmp]wUf_CFpqWY_&gjzx_§ZIW\[^wU¬fh[^n_f_&XT{[&Wygk®u
XI{U_g[^{gjXT{kmzYWxigjz¤[^{#pq{¢Figj_&"wUfh[Tgj_$zYWy[&{kmpzxpqXT{#{U_zM¡|pzx¬XI{U_1wUfs[Igj_w_WMZI_{U_Wy[&f
Wx_ZTpqXT{8uoXT{U_$zYWy[&{kmpzxpqXT{w_WCfh[&no_fKu[^{¢ ¡|pqzY#[&Wygk|n_z4¡=__{"wUfs[Igj_§k|[^{"zxWy[&{kmpzxpXI{k
¡=_pZI?zx_&1n?l1{UXIWY]"kJX^iU{Up  XIWY]ÂzYWy[^{¢kmfh[&zxpXI{kH[^{"FpWx_&gjzY_&1[IggjXIW\Fpq{UZzxXzxU_kmpZI{k
X^zxU_pqWF_jµ{Dpq{UZ¬{FiU]n_Wyk®­±³_Wx_`[^Zv[^p{8uªzYU_wUfs[Igj_zYWy[&{kmpzxpqXT{´{U_zd[IkYkm_]nUfq_§pq{
zxUpsk¡ù[§l1psk=[kx[^zYiUWy[&zx_&{U_zH[^{pzyk%g[Ik4_MZIW\[^wU`phkpskmXT]XIWYwUUphg=zYX$zYU_³ZTpq£ﬃ_{ZIW\[^wU
p ~[&{XI{Dfqlp 8zY[^z|ZTWy[&wU¬kx[^zYphkKµ_&kzYU_Mz4¡=XbWY_ZIpXI{[&f8[^°?pqXT]"kjuﬃWY_&kmz\[^zx_§pq{zx_WY]"kJX^
Wy[&{ﬀaﬃ_&]_]n_Wyk4Upqw8­
=U_¬XInU4_&g®zX&$zYUphkw[^w_WpskQzYX´wUWYX^£?ph?_wUW\[IgjzYphg[&fM[&fqZIXTWxpzxU]"k$ XIWF_&gjpsFpq{UZ
kx[&zxphkKL[IgjzYpqXT{ X^zYU_,WY_ZIpXI{[&f[^°?pqXI]kp{ [ 
' #  
ZIW\[^wU [^{  XTW#gjXT]wUiUzYpq{UZ pq{
zx[&z"g[Tkm_14ikmz_{UXTiUZIEZT_{U_W\[^f|WY_ZIpXI{k1zxXpq{?igj_¬[wDfh[Ig®_zxW\[^{k4pqzYpqXI{¦{U_z1¡|pzx
[^{©phk4XI]XTWxwUDphgg[Ik4_ZIW\[^wU8­J¶_f_&[£ﬃ_Q XTW$ iUWxzYU_W1k4zxi?l,wXﬃkYkmpnUfq_"_°?zx_{¢kmpqXT{k.zYX
w[^WYzxpsgjiUfh[&Wbgjfs[Ikxk4_&k³X&|pq{?µ{UpqzY_$ZTWy[^wDkj­H5UXIWbk4iUWx_vu;[µ{Upzx_ZIWy[&wUphk³{U_£ﬃ_W³zYU_g[Tkm_
ZIW\[^wU¬X^~[^{"iU{?nXIiU{¢F_&"Ã³_z­t¶_bk4[^ff;zxD_Wx_j XTWx_b?_&[^f¥_°Ug®fqik4pq£ﬃ_fl.¡|pzxnXTiU{F_&
{U_z\kjuU¡|UXvkm_$wDWx_&gjpskm_b?_jµ{UpzxpqXT{"phk=ZIp£ﬃ_{p{k4_&gjzYpqXI{¬a?­
¶_1zy[Tg a?fq_pq{[µWyk4zkmzy[&ZI_`[Wx_fs[^°D[^zxpXI{#X&|zxD_kml?{FzYU_&kmpsk³wUWYXInUf_]¹ XTW.nXTiU{U
F_&E{U_z\kju=¡|Upsg²phk`[IUFWY_&kxk4_&p{²km_&gjzYpqXT{ Ł, XIW"fs[^{UZTi[^ZT_&kF_®µ{U_&EnFl¦Wx_ZTiUfh[&W
_°?wUWx_&kYkmpXI{k®­Ä fs[^{UZTi[^ZT_gjfqXvkm_&iU{¢F_W|fq_® z=L[IgjzYXIWyk|]"[l1n_$psF_{?zxp µ¢_&¡|pqzY¬[F_
zx_WY]pq{DphkmzYphg1fh[&no_fq_&´zxWY__ﬃ­%|_ZIpXI{k1pq{¦[#fh[&{UZIi[&ZI_#]"[lzxU_Wx_j XTWx_"n_#F_jµ¢{U_&©[Ik
ZI_{D_Wy[&fWY_ZIpXI{kbpq{#zYU_iD{F_WYfql?pq{UZzYWx__v­|Ckmw_&g®ph[^f%p{FzY_Wx_&k4zMk4pq{g®_¡H_F_&[^f%¡|pzx
nXIiU{?_&{U_z\k%[^Wx_CZI_{U_Wy[&fWx_ZTpqXI{¢k¯¡|pzxnXIiU{?_&Wy[&{ﬀa1X^]`_]1n_Wyk4Upqw8u¡|Dphgy1¡=_
g[^ff
% 'ﬀ  ﬁ
ﬁ
 "!$#&%$')(
­T=U_|k4lF{?zxU_§kmphkwUWxXTnUfq_]  XTWJfh[&{UZIi[&ZI_&kJpskû{UXTzHrtiUpzx_%zxD_Ckx[^]`_
[Ik. XTW$fh[&n_fq_&#ZIW\[^wU¢kJzxD_"kmXTfq_`gjXI{k4zxW\[^pq{?z$XT{´zxD_{U_zd[Ikxk4_]nUfq_&  WYXI]Wx_ZTpqXT{k
pq{ [ fs[^{UZTi[^ZT_phkMzxX¬n_[£ﬃ_[TggjXTWyFp{UZ"zxXzY[^zbfs[^{UZTi[^ZT_ﬃuª¡|Upsgphkbk4pqZI{Dp µ¥g[&{FzYfql
¡=_&[*aﬃ_W=zY[^{`[£Fp{UZ1[1g[Tkm_MZTWy[&wU"phkmXT]XIWYwUUpsgzYX1zxU_MiD{F_WYfql?pq{UZbzxWY__ﬃ­?=Upsk=¡=_&[&
aﬃ_W1Wx_§rtiUpWx_]`_{Fzbpsk$]_z$p b[&{ XI{Dfql´p MzY[^zzxWY__¬kx[^zYphkKµ_&kzYU_¬km_&gjXT{WY_ZIpXI{[&f
[^°?pqXT]#uI¡|Upsg1¡ù[IkXTnkm_Wx£ﬃ_&1nFld±³XﬃXIZT_Wyk®u	Mfq_p 4{[^{¢=Ups[^Zv[^Wy[&Y[^{"pq{zxU_gjXT{FzY_°Fz
X^ùzxWy[Tgj_1fh[&{UZIi¢[^ZI_§k X ±
.|Ta]\L­8ÄWx_ZTpqXT{#pq{ [fs[^{UZTi[^ZT_psk³zxXTzy[&fqfql	F_zY_Wx]p{U_&n?l
[^{X*_ km_zuF¡|UpsgphkJzxD_³W\[^{ﬀaX^]_]1no_WykmDpqw$X&8zYU_M_]wDzmlb¡HXIWy¥uF[&{n?l[.£ﬃ_&g®zxXIW
X^~FpskmwUfs[Igj_]_{?zykju¡|Dphgy[&Wx_CWx_fs[^zxp£ﬃ_={?iU]no_WykJF_®µ{Upq{DZ.zYU_CiU{Up  XTWx] zYWy[^{¢kmfh[&zxpXI{k
[^zYzy[IgyU_&zxX$fs[^n_fskj­UÄCnkmzYWy[Ig®zxpq{DZ$[$fpqzYzxfq_|]`XIWx_vuIXI{U_]"[l. XIWYZI_zù[^nXIiDz³X*_8k4_zykH[^{
gjXI{¢kmph?_W


( 
ﬁ
i
ﬁ
 "!$#&%$')(
F_®µ{U_&"[Ik=£ﬃ_§gjzxXTWykX&JWY_fh[&zxp£ﬃ_|{FiU]n_Wyk®uﬃXIW|lﬃ_z%_&rﬃiUpq£T[&
fq_{?zxfl1[Tk]XTWxwUUpskm]"k; WxXT] zxU_C Wx__|]XT{UXIpsQX&£ﬃ_W~zxU_km_zHX^ fh[^n_fskJzxX$zYU_[IUFpzxp£ﬃ_
]XI{DXIphX^~Wx_fs[^zxp£ﬃ_|{FiD]n_W\kj­ﬃ=U_[&nkmzYWy[Ig®z|Wx_ZTpqXI{¢k¡|Upsg"[&Wx_bzxD_MwUWxXT4_&gjzxpXI{k%X^
zxU_1nXTiU{F_&WY_ZIpXI{kCpq{#[Wx_ZTiUfh[&WMfh[&{UZIi[&ZI_1 XIWY] []X?FiUf_$X^%µ{Dpqzx_dFpq]`_{kmpXI{
ded·çf$gih*jlk
  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
X&£ﬃ_W  ­I¶_|¡|pqfqf¢kmUX&¡ zY[^zHF_§gjphFp{UZC¡|U_zxD_WH[¤WY_ZIiDfh[^W~fh[^{DZIi[&ZI_bkY[^zxpskÊµ_§k¯zYU_Ckm_
gjXI{¢$Wx_ZTpqXI{¢[^f[&°FpXI] [^{1g®XI]wUiDzxpq{DZ³p{$zx¢[^z%g[Tkm_ù[³nXIiU{?_&Q{D_zª¡|pzx1_&rﬃiUp£I[&fq_{?z
n_[£FpXIiUW1][§l¬n_Wx_&?igj_&,zYX#k4XIfq£?pq{DZ µ{Upzx_fpq{U_§[^WkmlDkmzY_]"kMX&£ﬃ_WbzxU_p{FzY_ZI_Wykju
iU{Up  XIWx] pq{`zxU_CWx_ZTiUfh[&W=_°?wUWY_&kxk4pqXI{ ­t¶_M_£ﬃXTfq£ﬃ_|zYU_Wx_® WxXI] [bwUWy[Tgjzxpsg[^f¥]_zYUX?d XTW
zxU_`kml?{?zxU_&k4phkMX^ùnXIiU{?_&,{U_z\kju;n¢[Ikm_§,XI{
b %3' % #
[^fZIXTWxpqzYU]"kM?phkxg®X^£ﬃ_Wx_&"pq{
zxU_`fh[^zY_k4_£ﬃ_{?zxp_&kù XTW$fpq{U_&[&WbwUWxXTZIWy[&]]p{UZX&£ﬃ_WbzxU_Wy[&zxpXI{[&fµ_fs;­8Ä³fzxXTZI_zYU_Wu
¡=_XTnUzy[&pq{¦[ wXTfql?{UXI]ps[^fH[^fZIXTWxpqzYU]« XIW1zxD_"kml?{FzYU_&k4phkMX^{U_z\k¤ WxXT] WY_ZIiDfh[^W_°?
wUWx_§kxkmpXI{k$p{´zxD_"kmXTKg[&fqf_&L[^pfqiUWY_&kMzxWY__Q XTWx]

¡|Upsg pq{´w[&WxzYphgjiUfs[^Wb]_&[&{kMzxU_l
[^WY_MWx_wDWx_&k4_{FzY_&1nFlzxWY__&kJfh[&no_fq_&¡|pzx"[TgjzxpXI{"k4lF]nXIfsk[&{k4zy[^WYWx_&_°FwDWx_&kYkmpqXT{k \­
¶_z\[Ig aFf_ p{E[´k4_&gjXT{Ekmz\[^ZI_#zYU_#ZI_{U_Wy[&fMk4lF{?zxD_&kmpskQwUWYXInUf_]  XIWnXTiU{F_&
{U_z\kjuª¡|Dphgy´phk[IUFWY_&kxk4_&´pq{©k4_&gjzYpqXI{©" XIW$µ{Upzx_"[&iUzxXT]"[^z\[F­%Áﬃpq{g®_¡=_"[&Wx_n¢[Ig a
pq{#zYU_. W\[^]_¡HXIWﬁa X&Hfh[^n_f_& ZTWy[&wUkju8zYU_.µW\kmzMWY_ZIpXI{[&f%[^°?pqXT]¸phk³WY_Ñp]wXﬃk4_&;­Ä
ZI_{D_Wy[&fWY_ZIpXI{pq{[µ{Upzx_[&iUzxXT]"[^zYXI{phkbF_zY_Wx]p{U_&n?l#[^{ X]_ km_zu8¡|Uphgy#phk³zYU_
Wy[&{ﬀa,X&|]_]n_W\kmUpw X&CzxU_pq{Dpqzxps[^f%k4zy[&zx_ﬃu[^{¢,nFl	[ £ﬃ_&g®zxXIWX^CWx_fh[^zYpq£ﬃ_{FiU]n_Wyk
¡|Uphgy¬[IkYkmX?gjps[^zx_iU{Up  XIWx] zxW\[^{k4fh[&zxpqXT{k|zxXfh[^n_fskj­DÄ WY_ZIpXI{"pq{¬[.µ{Dpqzx_[&iUzxXT]"[^zYXI{
phkb[^f¡|[lDkM[Wx_ZTpqXI{#p{#zxU_fh[&{UZIi¢[^ZI_X^ùzxU_[&iUzxXT]"[^zYXI{8u¥nUiUzbzxU_g®XI{?£ﬃ_Wyk4_$phkC{UXIz
zxWYiU_ﬃ­¥=U_km_zX^ù[^nk4zxW\[IgjzbWx_ZIpqXT{k³p{#[µ{Upzx_1[&iUzxXT]"[^zYXI{#pskM[kmiDnU]X?FiUf_$X&=zYU_
]X?FiUf_X^.[^nk4zxWy[Tgjz1Wx_ZIpqXT{k1pq{´zYU_"fh[^{DZIi[&ZI_X&MzYU_¬[^iUzYXI]"[&zxXT{8­%=U_¬[^nk4zxW\[Igjz
Wx_ZTpqXT{k$¡|Uphgy©[&Wx_wUWYXI4_&gjzYpqXT{k.X&MnXIiD{F_&©Wx_ZTpqXI{¢k$[^WY_"zxU_"k4XIfiUzxpXI{k$X&b[¬kmlDkm
zx_]«X&Cfqp{U_&[^Wb_&rﬃi[&zxpqXT{k.¡|Dphgy,_°?wUWY_&kxkM_&rﬃi[^fpqz4l#g®XI{k4zxWy[&pq{?zykbWx_fs[^zxp£ﬃ_1zxX	kmzy[&zx_&k®u
kmzYWxXI{DZI_WMp{"ZI_{U_Wy[^f8zY[^{¬zxU_bnXIiD{F_&F{D_&kxkMg®XI{k4zxWy[&pq{?zyk=WY_fh[&zxpq£ﬃ_zxXzxU_bfh[&{UZIi¢[^ZI_
X^HzxD_1[^iDzxXI][^zxXT{8­¥Ä³fqzYXIZI_zxU_WuUXI{U_1WY_zxWYpq_£ﬃ_§kzxD_1gjXT{kmzYWy[^p{Fz\kMkm_z³XT{
($3'	 
ﬁ
%$' # 
$# ( c$'   (
pq{ XZ< >MV%IŁ]\LuU¡|Uphgy"k4UX&¡CkzY[^z[^nk4zxW\[IgjzCWx_ZTpqXT{k|[^WY_.p{¬[QXT{U_ XI{U_dgjXIWY
Wx_&k4wXI{F_{gj_¡|pqzx kml?{gyUWxXT{UphgFphk4zy[&{gj_&k®­8=U_`[IF£T[^{?zy[&ZI_X&|zYU_1]XIWY_1[&fqZI_nUWy[&phg
£Fp_¡ z\[]aﬃ_{#U_Wx_$psk³zxX`fq_&[TFpWx_&gjzYfqlzYX"[^fZIXTWxpqzYU]"k®­o¶_$¡|pfqf~kmUX&¡zY[^z¤F_&gjpsFpq{UZ
¡|U_zYU_W[dµ{Dpqzx_[&iUzxXT]"[^zYXI{kx[&zxpskÊµ_&k|zxD_.z4¡HXWY_ZIpXI{[&fJ[&°FpXI])[^{"zxU_{#gjXT]wUiU
zxp{UZ¬[ nXIiU{¢F_&,{U_zM¡|pqzY,_&rﬃiUp£I[&fq_{?zMn_[£?pqXTiUWu;WY_&Fig®_[^Zﬃ[&pq{´zYX#k4XIfq£?pq{DZµ¢{UpqzY_
fqp{U_&[^W~kmlDkmzY_]"kX^£ﬃ_W8zxU_HWy[^zYpqXT{[^fﬃµ_fs;uiU{Up  XIWx]Op{.zYU_|[&iUzxXT]"[^zYXI{8­TÄ³fzxXIZT_zxD_Wu®¡=_
XInUz\[^p{#[1woXTfql?{UXI]`ph[^f [^fZIXIWYpqzYU]Â XIW|zYU_kml?{FzYU_&k4phk=X^¯{U_zyk WYXI]Âµ¢{UpqzY_$[&iUzxXT]"[^z\[F­

- J1,ﬀ)ﬁﬃ   bJ|¦-  bﬀ
¶,_d[IFXTwUzMp{zxDphk|w[^w_W[{UXTzy[^zYpqXT{  XIW¤V¯fs[Igj_&8Wy[^{¢kmpqzYpqXT{{U_z\k³k4fqpZI?zxfqlFp`_¥_WY_{Fz
 WxXT]¹zYU_bikmi¢[^f8XI{D_UzxUpsk|kmUXTiUfh"{UXIzg[&ikm_gjXT{F ikmpXI{8­
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (

 "»
#
%h*% ¿
# ( !l)
»t&
	
{U_z
# ( ( 
ﬁ
 i 
ﬁ
 
	


   
ﬁ
 

$'ﬀ


ﬁ
 $# ( %$#&' (  &(  %
wUfs[Igj_§k
$'
zxW\[^{k4pqzYpqXI{¢k ﬁ
 ( b   .#    $'ﬀ


ﬁﬀﬂﬃ
  
# (8  
¡=_pZI?z
$ '	 .#&%$'
 
  (   %
p{UwUiUz"!ﬁ
 ( b
FXTiUzxwUiDz$#
b2  ( %: 
ﬁ
$')( ##&%$'&%
# (8  ﬂ(  (')%
!ﬁ
 ( b

%*'
#
% b2  (,+($   
 
+

%
.- J/!ﬁ
 ( b

 
+

%
,0CJ1#
	
]"[^WﬁaFp{UZ
%	 # (9 Kib32

4ﬃ 5
ﬂ

6879*:,;1<=7>?:>?;A@B@DCE7GF>IHDJKJ?7GL3MNHD9=OP;RQ?STMU<=7)@V;T9HDSW"XZYU[]\_^a`bdca[e`U^f\gb
;TW?L
;8Mh7)HDiOI9kj>KW?l)9HDSWnm oXqpsruthvxwy"7.l;TWn;LISJK9kOK7<=7.;.znS{<=7hl)Sz|J?;l)9
WKS9*;19HDSWf}?7Gl;T>?:7~MN7nl)SW?:HVLI7<
7)l$@D>?:HD7)@DCWK79):ŁHewu7wŁWK79*:g:>?l$O"9=O?;T9
)n
\/cn` [
*
b

X[
*
bh

X
w
=U_MX&£ﬃ_W\[^fqfDno_[£FpXIiUW%X^~[VJfh[Ig®_ &8Wy[&{kmpzxpqXT{{U_z%psk?_zx_WY]pq{D_&.n?l1zxU_kmXTKg[^fqf_&
  ﬁ
#&'3!
ﬁ
   
¡|Upsgzx_fqfhkzx[&z=[bzxW\[^{k4pqzxpXI{phkJ_{[&nUfq_§1[^z|[M]"[&Wla?pq{UZp 8zY[^z%]"[&Wla?pq{UZ
kmiUwDwUfqp_&k=_{UXTiUZI¬Wx_&k4XIiUW\gj_&k=pq{"_&[Tg"X&%pqz\k=pq{UwUiDz|wUfh[Tgj_&kj­
 "»
#
%h*% ¿
# ((/lB
% *%
#
0,  2Ñ»Ł
 x	
]
 
 8 '   $'~ ﬃK
ﬁ)
#&'3!
%n	 
ﬁ
$')( ##&%$'3%

# (
_{¢[^nUf_&
.2 # +



+
N
 
+

%
  J 
5


ﬁ
$')( ##&%$'&% # (  '

  ﬁE K
ﬁ)
#&'3!¡    '#  $'
  ﬁ
 ) #&'6$%$#&'3!/( % # b
ﬁ
%*   (
 '  ¢ K
ﬁ)
#&'3!aZ£    
 
'  ﬁ

|+¤

Z£

+

¥

+
(
 
+

%
  
 # (
  ﬁ
#&'3!
(   b # (   ' %  ﬁf
X
%
0

£

	(  *¦@  '	  %.
ﬁ
$')( ##&%$')(¨§©%*ª)%*«k¬T¬T¬%=­*# (  'ﬀ

  ﬁ
8EK
ﬁ)
#&'3!"ﬂ® # °¯©ª

­­­
ﬂ­ ($  Uﬂ±³²?ª
X
%=±
0
±   %
ﬁ
(´



­­­
µ

 
 # (
  ﬁ
#&'3! (  *¦@  '	  # (:  ' %  ﬁ&®
X
§
0
ﬂ­

¶EUpqf_MzxD_.X&£ﬃ_W\[^ff;n_[£?pqXIiDW|X^¯[VJfh[Tgj_ §ûW\[^{k4pqzxpXI{"{U_z|WY_ _&g®zykpzyk=¡|UXTfq_kmzYWxig®
zxiUWY_ﬃu8XI{U_`phk.]`XﬃkmzbX& zx_{´p{FzY_Wx_§kmzx_§pq{Wx_&k4zxWxpsgjzx_§n_[£?pqXTiUWykbpq{Fi¢gj_&#nFl#p{UpqzYph[^f
]"[^WﬁaFp{UZﬃk®­
 "»
#
%h*% ¿
# ('¶
1OU·»FÀ
#
»ﬃI
	
]"[&Wlaﬃ_&
'  ,# (  ( 
ﬁ
 i 
ﬁ
 ¸	
,
ﬂ®


   
ﬁ
 
¹ºG

# (  '  =$'ﬀfﬂ®

»ﬃ 5
ﬂ # (K  
pq{Dpqzxps[^f]"[^WﬁaFp{UZ
 
  (  ﬂ%
Wx_&[Tg¢[^nUf_.][^Wla?pq{DZﬃk
%¼	 # (9  ($K^  (  (  N½

	

%9K
ﬁ¹
#&'3! ( ($  E
¾


®
½

	


¿

# ¼ À½

	

$'ﬀ¡
X
%
0
Á£e  'fZ£½

	
 
 
  
]"[^WﬁaFp{UZZTWy[&wU
%a	 # (   

   ﬁ 
ﬁ
$')( ##&%$' ($(   
µÃÂ 
	

#0(   %
( c  (a½

	

 #&' ##( c  ¡
®
 (  +% 

  (

=$'ﬀ(   %. 

   ﬁ 
ﬁ
$')( ##&%$')(
gÄ 
	
,Å
½

	

ﬀÁﬀ
½

	

  
 
'  ﬁ





%


£


Ä 
	
Æ

X
%
0

£
 
  
fh[&{UZIi[&ZI_
%'  	  %
ﬁ
 *¦$ #@  ' E  
$'3!1!  %  8K
ﬁ)
#&'3! !
ﬁ
ibﬀ
µÃÂ 
	

 # (  (   % (  *¦$  '   ( %
ﬁ
$')( ##&%$')(
 'ﬀ

  ﬁEN
®
!
3(9 # ( $'3!1!  # ( b
ﬁ
 
 
 i % (  ﬁ
#
ded·çf$gih*jlk
;  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
||k4w_&gjph[&fªp{FzY_Wx_§kmz|pq{#zYUphk|w[&wo_Wb[^WY_1]"[^Wﬁaﬃ_&{U_zykC¡|pqzx"µ{Upzx_1k4_zykCX^HWx_&[Tg¢[^nUf_
]"[^WﬁaFp{UZﬃk®­UÄ Wx_fh[^°?_&Q XTWx]¸X^µ{Upzx_{D_&kxk=]"[ln_$?_jµ{U_&"[Tkù XTfqfqX&¡Ck®­
 "»
#
%h*% ¿
# (A¶ 
¿ 
#
À»FÀ
#
»ﬃI
	 b2  +% 8K
ﬁ¹
 ﬁ '  Ł	
]
 ®

# (
nXIiU{?_&
#   (  

+

 ½

	

# (
 
' #  

	 K
ﬁ)
 ﬁ '  .#

% 'ﬀ  ﬁ
b2  ( # (    ﬁ 
nXTiU{F_&
'  

>³WxXvkmzY_[^{,ÁﬃDXIWxzYzMXIn¢km_WY£ﬃ_&pq{ X >.Á?Ta]\zx[&zb[nXIiD{F_&#{U_zC¡|pqzY µ{Upzx_fl]"[&{Fl
zxW\[^{k4pqzxpXI{kM]ikmzC[£ﬃ_1[µ{Dpqzx_k4_zMX&|Wx_§[Igy[^nUf_$]"[&Wla?pq{UZvkj­¥±³_{g®_1[^{?lnXTiU{F_&
{U_z|¡|pzxµ{Upzx_Fpq]`_{kmpXI{][§l1n_zxWy[&{kÊ XTWx]_§pq{?zxX[$µ{Upzx_b_&rﬃiUpq£T[^f_{?z{D_z­
 	
 bﬀ«&
	
 .*1
E#*#1 $ﬀ
=U_$ZTXﬃ[&fªX&JzYU_km_&gjzYpqXT{ psk=zxX`kmXTfq£ﬃ_MzYU_M XIfqfX&¡|pq{UZ1wUWYXInUf_] 
-b^¿ 2Ñ» 
'¸ !
#  'C b
ﬁ
 
 
 i % (  ﬁ $'3! !  
Å
9  #       
ﬁ
  
ﬁ
 
  # ( &(. K
ﬁ)
 ﬁ '  #6$'3!1!   $' #  ( %  %$'$( 
ﬁ
   ($  6 '  

¶,_|¡|pfqf?wUWx_§km_{?zJ[MwXIflF{DXI]ps[^fD[^fqZTXIWYpqzxD]¡|Upsgd[^{k4¡=_W\kªzxUpskªwUWYXInUf_] XTWJWx_ZTiUfh[&W
fh[&{UZIi[&ZI_&k®­%=U_n[Ik4phggjXT{kmzYpqzYiU_{?z.X&CzxU_wUWYXIwXﬃk4_&©kmXIfiUzxpXI{´pskMzxU_wDWxpq{¢gjpqwUf_1X^
[^nk4zxW\[IgjzHWx_ZTpqXI{¢k¡|Upsg]"[l$p{QL[Tgjz%no_¤[^wUwUfpq_&1zxX[&WxnUpzxWy[&Wxlfh[&{UZIi[&ZI_&k®­F¶_Mk4[^ff
zxU_Wx_j XTWx_1g[IkmzCzxD_$?_jµ{UpzxpqXT{X&%Wx_ZTpqXT{kp{¬[ZI_{D_Wy[&fgjXI{?zx_°?zu[&{k4iUnk4_&rtiD_{FzYfql
 X?gjik|XI{¬Wx_ZTiUfh[&W|fh[^{DZIi[&ZI_&k®­
=UWYXIiUZTUXIiDzMzxU_k4_&gjzxpXI{8u?fq_z

F_{UXTzx_d[
b
ﬁ
 
 
 i % (  ﬁ
fh[&{UZIi¢[^ZI_X&£ﬃ_WC[dµ¢{UpqzY_
[^fwU[^n_z
ª

­­­

­
ﬃu8Wy[&{UZI_§,X&£ﬃ_WbnFl

u [^{, XIWd[^{?l,][^wﬁﬀ ﬂ
ﬃ
  u
fq_zﬃﬀ 

ﬃ
  ¦F_{UXTzx_zxU_`]XI{UXTph]XTWxwUDphkm] ﬃﬀ

§ 


ﬃﬀ

§
h!ﬀ


y­8=?ikbpq{
w[^WYzxpsgjiUfh[&WJ

ﬃﬀ


yuU¡|U_WY_"ﬃﬀ



#
ﬃﬀ

§
$
§"%
ﬃ­
&('*) +!,.-$/*021435/1762098;:<9=?>@<91-$A4<B-C,.3
Ä³{¦[^nk4zxW\[Igjz1WY_ZIpXI{©pq{©[wDWx_jµ°?LgjfqXvkm_&,fs[^{UZTi[^ZT_

X^£ﬃ_W1[^fwU[&no_zÂphk1[]XTWx
wUUpskm]· WxXT]

zxX   u;kY[^zxpskÊ l?pq{UZzxD_$Wx_§rtiUpWx_]`_{Fz%zY[^z

k4UXIiDfhn_$]"[&wUw_& zYX
[^{¬pq{?zx_WY£I[&f;X&  ¬noXTiU{F_§ WxXT]Ân_fX&¡b­ LXT{U_bpq]"[&ZIp{U_&kzYU_M]XTWxwUDphg³p]"[^ZT_³X&H[
¡=XTWypq{

[IkzYU_M]_§[IkmiDWx_CX^£T[^WYph[^zYpqXT{X^~[&{"[^nk4zxW\[Igjz|WY_&kmXTiUWygj_CzxDWxXIiDZI¬[$F_zx_WY
]pq{DphkmzYphgMwUWYX?gj_&kxk®u8zxU_1WY_&rtiDpqWx_]_{?z=ZIi¢[^Wy[&{FzY__&kMzx¢[^zkmz\[^Wx£T[&zxpqXT{,][§l"n_`[§£ﬃXTphF_§
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (

ZIfXIn[&fqfqlbn?lM __&Fp{UZ³p{b_£ﬃ_WxlwUWxX?gj_§kxkªp{

¡|pqzY1[µ¢°F_&[^]XTiU{?z8X^¥pq{Upzxps[^fﬃWx_§kmXIiDWygj_ﬃ­
<=XIiU{¢F_&"[^nk4zxW\[IgjzCWx_ZTpqXT{kju?¡|Uphgy"¡|pqfqfwUfs[l"[^{"_&kYkm_{?zxps[^f;WYXIf_Mpq{"XIiDWCkmzxi¢FlX^~Wx_
ZIiUfs[^W|fs[^{UZTi[^ZT_&kjukY[^zxpskÊ lzYU_bk4zxWxXT{UZI_W|Wx_&rﬃiUpqWY_]_{?zzx[&z

k4UXIiDfhn_.][^wUw_&zYX
[Qµ{Upzx_pq{?zx_WY£I[&fªX&   JuWx_ _&gjzYpq{UZ1zYU_1pq{?zxiUpzxpXI{"zx[&zb[fs[^{UZTi[^ZT_gjXI{k4phF_Wx_&¬[Ikb[
{UXI{DKF_zx_WY]pq{UpskmzYphg|wUWxX?gj_§kxkCg[^{"XI{Dfql"wUWxX??igj_[QnXTiU{F_&¬[^]XTiU{?z=X^¯Wx_&k4XIiUW\gj_ﬃ­
 "»
#
%h*% ¿
# '¸(/

»102%Ñ¿
#
1¿ﬀ+M 2Ñ
#
0 ﬀ0»Ã
	
Wx_ZTpqXT{
%  # ( EKib
ﬀ;
ﬃ
  
($      (  $
ﬃﬀ


 
 

 (.$' #&'
 
K1

	
noXTiU{F_§ ﬁ
 "!$#&%$' %
# ( 
ﬁ
 "!$#&%$'
ﬀ
%4 ($  6   (  C
ﬃﬀ



¥ 

 (  ( % /($@b
ﬁ
 K1

 


ﬁ
 ( b

  ' %  9  (   %
ﬁ
 "!$#&%$')( 
ﬁ
 ( b

% 'ﬀ  ﬁ
ﬁ
 "! #&%$')( %(

=U_C[^fZI_nDWy[^psg=wUWxXTw_WxzYpq_&kªX& [^nk4zxWy[TgjzJWY_ZIpXI{kª¡|Dphgy$ XIfqfX&¡´pq]]`_&Fp[^zY_fql= WYXI]zYU_
F_jµ{DpqzxpXI{¬[^WY_bZﬃ[^zYU_WY_& n_fX^¡b­
B
UI
'¸^'
 
  (   (


$'ﬀ



ﬁ
 
i % (  ﬁ  'ﬀ  
ﬁ
b %$#&' # (  ($1 %8Kib (  $'ﬀ
  'ﬀ
ﬁ
 "!$#&%$'
ﬀ
®
#  %$')(  $'.@  
ﬀ
®




J
# (  '  
ﬁ
,   / 'ﬀ %
ﬁ
($


%
ﬁ
 %K  
ﬁ
  (  


# ( i % (  ﬁ  'ﬀ  
ﬁ
#&'Ł  
ﬁ
(  (
¡ 
3(


# (   %$' %$# $'ﬀ


# (:$'Y

  #$' !
ﬁ
%&b

ÄMkJ[&fqWx_§[IFlbXIn¢km_WY£ﬃ_&.p{ X < >VTŁ\KuzYU_|nXIiU{?_&$Wx_ZTpqXT{kªX^ [³fs[^{UZTi[^ZT_³X&£ﬃ_W[&fqwU¢[^
n_z  [^Wx_["k4iUnUZIWYXIiUw X^HzxU_1 Wx__1[^n_fph[&{,ZTWxXIiDw,X&|]"[&wk WxXT]7zYX   u;¡|Dphgy
phk$µ{Upzx_fl,ZT_{U_W\[^zx_§k4pq{g®_ ·psk.µ{UpqzY_ﬃ­%ÄMk1[gjXI{¢km_&rﬃiU_{g®_ﬃu	

phk[^fhk4X´[ Wx__
ZIWYXIiUw¡|pzx`[³µ{UpqzY_Mk4_zJX&ZI_{U_Wy[^zYXIW\kjuﬃ¡|Uphgy1phkJz\[^{?zy[^]`XIiU{?zJzxX[b]X?FiUf_=X^8µ¢{UpqzY_
Fpq]`_{kmpXI{"X&£ﬃ_W    ­ Ê{¬XIW\F_WMzYXWx_&g®X^£ﬃ_W
 %$'	
ﬁ
   
Wx_ZTpqXT{k WxXT]


( 
ﬁ
i
WY_ZIpXI{k®u
pqzkmigj_&k|zxX[^zxz\[Igy#zxX_§[Igy[&nkmzYWy[TgjzbWx_ZTpqXI{ ﬀ



zYU_$]`pq{Up][&f
%
 (  h


ﬀ
kmigy©zx[&z1[&{Fl´wXvkxkmpnUfq_Fphk4wUfh[Tgj_]_{?z ﬃﬀ

§
¤[IkYkmX?gjps[^zx_§¡|pqzY©kmXT]_¡=XIW\
§Z#
fq_&[TUkzYU_WY_j WxXT] zxX1[b{UXI{`{U_Zﬃ[&zxp£ﬃ_|£I[&fqiU_



ﬀŁ#ﬃﬀ

§
\­F=D_Mzx_WY] ﬁ
 "!$#&%$'
pskik4_&
pq{¬[^ff8zxU_k4_&rtiD_f8[Tk³[&{#[^nDnUWx_£?ph[&zxpXI{ XIW


( 
ﬁ
i
ﬁ
 "! #&%$'
­
¶_#[&Wx_{DX^¡¸p{E[#woXvkmpzxpqXT{EzxX©?_Wxp£ﬃ_ ][^Wlaﬃ_§,{U_z\kQ WxXT] wDWx_jµ°?LgjfqXvkm_&©fh[^{D
ZIi[&ZI_&k FzYU_MzxW\[^{k4pqzYpqXI{¢k[&Wx_MzYU_kml?]nXIfskªpq{zxD_M[&fqwU[&n_zu?zxU_CwUfh[Tgj_&k%[^WY_³WY_ZIpXI{k®u
[^{"zxU_b¡H_pqZTFz= iU{¢gjzxpXI{k|[&Wx_km_z|p{¬[^ZIWY__]_{FzH¡|pqzx"zYU_b£I[&fqiU_§k=X^%WY_ZIpXI{k®­
 "»
#
%h*% ¿
# '¸A¶l)
»t&1À»?]%¥»FÀ +4&¿  2Ñ
#
0 ª0o»?{
¾
f 
  
kY[^zxiDWy[^zY_&1{U_z	



  
ﬁ
#  ﬁ 
ﬁ
%  # (   '  






 
h   
ﬁ
 
 
ﬀ




ﬀ



 %
ﬁ$ﬀ


 $'ﬀ¡


ﬀ

pq{F

ﬃﬀ

§
$
§"%
 
ded·çf$gih*jlk
@J  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
¿
  
%
ﬁ
$'ﬀ (   %
ﬁ
 "!$#&%$')(
 Å
   
³ {U_z
  
ﬁ
#  ﬁ 
ﬁ
%  # (9  ($

 '  
%




 # (   % b2  (
 


5
' bﬀ
ﬁ
# @  
ﬁ
  
kx[&zxiUW\[^zY_&,nXIiU{¢F_&,{U_z 



  
ﬁ
#  ﬁ:
ﬁ
%  # (   
($

 '   %




 # (   % b2  (
 
¶,_ù[^WY_|]Xﬃk4zxfqlpq{?zx_WY_&kmzY_&Mpq{1?_zx_WY]pq{Dpq{UZHzxU_H{U_&gj_&kYkx[&Wxl[^{1k4igjpq_{?zgjXT{FpqzYpqXT{k
iU{F_W¡|UpsgEzYU_,fs[^{UZTi[^ZT_&kX^dzxU_{U_z\k


XIW 


`gjXTpq{gjpsF_#¡|pqzYzYU_
fh[&{UZIi[&ZI_

­&=UXvkm_|g®XI{FpzxpXI{k;]"[lCn_=k4zy[&zx_&bpq{bzx_WY]"kUX^zYU_J XIffqX&¡|pq{UZ|wDWxXIw_WYzxp_&k
X^Hk4_w[&Wy[^zYpqXT{8­
 "»
#
%h*% ¿
# '¸O/
»FU&F*% ¿
#
F&¿QF%»?*%Ñ»?:+Ê¿o 2Ñ
#
0 ª0o»?{
 
 Å  
 K
($

(   %
ﬁ
 "!$#&%$')(+%C   '  # ( ($$#K%

 
k4_w[&Wy[^zY_&n?l 
# =$'ﬀ/%$'1 # e %
ﬁ

%
ﬁ
¨§ 

§	%
 ¯
ﬀ





ﬀ¸ ﬃﬀ

§
,-CJ  g 
  8 $'3!1!   # (
km_w¢[^Wy[&zx_&
#  # # ( (  cb
ﬁ
  ﬁ



 $'ﬀ
noXTiU{F_§Ffql¬km_w[^W\[^zx_§
#  # # (ﬂ(  bﬀ
ﬁ
  ﬁ




» D{·
' 
/
 ($: 
ﬁ
 "!$#&%$'
ﬀ
%C

#^ (8  %
ﬁ
§ ¤   '  G  
ﬁ



ﬀK
ﬃﬀ

§ 
¨- J
   
ﬁ
 ﬁ (¨


ﬀhﬃﬀ

§
¡  J ~ 
   %
ﬁ
 ﬃb
ﬁ
 
 
 i % (  ﬁ  $'3!1!   # (
(  cb
ﬁ
  ﬁ



# K$' %$' #  G  
ﬁ

L[^iDfqz4l"¡=XIW\
§a¬ "

©¬
 
 # (

#  ﬁ


( %/ 
ﬁ
 "!$#&%$' %
 
  F 2Ñ»
'¸
¾

 

   
!
b
ﬁ
 
 
   % (  ﬁ
#ﬁ
 "!  
ﬁ
 $'3!1!  




  ' '    ( ($
ﬁ
#
ﬀ


, CJ
 %
ﬁ
 G  
ﬁ

ﬁ
 "!$#&%$'
ﬀ
%$ (+' %
ﬁ
 "!$#&%$'
ﬀ

¤
# (,  n %
ﬁ



$'ﬀ  # ( ' % (  bﬀ
ﬁ
  ﬁ
!
( #&'	  

% $'

 
#
¿

  

   
!
b
ﬁ
 
 
 i % (  ﬁ
# ﬁ
 "!  
ﬁ
$'3!1!  












  '" # (
(  cb
ﬁ
  ﬁ

  # ( ' %

% 'ﬀ  ﬁ (  cb
ﬁ
  ﬁ ( #&'	  $'ﬀ
ﬁ
 "!$#&%$'
ﬀ
% °  #  

#^ (   f %
ﬁ


  ($.# (
 
 (
ﬀ


¨0 JZ!
$'ﬀ
ﬁ
 "!$#&%$'
ﬀ
%  K3(  ($# ($



ﬀ¸ ﬃﬀ



.  J1#


 .

 8  b
ﬁ
 
 
   % ($
ﬁ
 %9  8$'3!1!  


7


­


7


­

µ

5
ﬂ

,  #  
# (9 !  
ﬁ
$# 

 ' %
ﬁ
 "!  
ﬁ
  '  # (ﬂ(  cb
ﬁ
  ﬁ

 
 
' #  (   %
ﬁ
 "!$#&%$')(

#  $' ' %

 (  cb
ﬁ
  ﬁ

 $'ﬀ (   %

% 'ﬀ  ﬁ
ﬁ
 "!$#&%$'$(
!
#  #¡  ( 
%

 
ﬁ
 "!
ﬁ
  %
ﬁ
$#&' !ﬃ%   
ﬁ
 K
ﬁ¹
%
	 ﬁ
% (   $'ﬀﬃ   %
ﬁ
 
#
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (
I
=U_wUfh[Tgj_&k³X&|[{U_zM]"[l¬[^fq¡ù[lUk³n_1psF_{?zxp µ¢_& ¡|pzx#Wx_ZIpqXT{k³p{#zxU_1fs[^{UZTi[^ZT_X^
zx[&z{D_zuJ]XTWx_X&£ﬃ_WbzYU_"fh[^{DZIi[&ZI_X&[#{U_z1phk1k4_w[&Wy[^zY_&n?l´zYU_¬km_z1X&bWx_ZTpqXT{k
[IkYkmX?gjps[^zx_§ ¡|pzxEwUfs[Igj_&kpq{EzxD_#{U_zu%_£ﬃ_{¦zxUXTiUZI



ﬀ`FXﬃ_&k{UXTz{U_&g®_&kxkY[^Wxpfql
gjXIp{gjpsF_|¡|pqzYzYU_|£T[^fqiD_³X&8zxD_³p{UpqzYph[^f?]"[&Wla?pq{UZMX&8zYU_|{U_zH[^z%zYU_³wDfh[Ig®_C[Ikxk4X?gjph[&zx_&
¡|pqzY ﬀU­
-b^¿2F%¿@%h*%Ñ¿
#?' 
4
	 b
ﬁ
 
 
 i % (  ﬁ $'3! !    %$#&'	#  (À#?  $' !!  %
  

 '  =  
ﬁ
#  ﬁ 
ﬁ
%  # 
 # # (ﬂ(  bﬀ
ﬁ
  ﬁ


 
 hŁ79xWKS9*;T9 H S{W?:¸;:dj S1@B@DSTM,:o	[


bLI7WKS9=7G: 9=OK7

WK79hLI7< H {7GL
j<=Sz
@V;TWKi>?;Ti{7
8ÁLI7WKS9=7G:|9=OK7EH WIHD9HV;@z~;T<{H WKi¤STj	[


b*k9=O?;T9
HV:

<=7G:9$<HVl)9=7GLn9$S

;TW?L8[	bLI7WKS9=7G:x9=OK7N@V;TWKi{>?;Ti7.STjWK79ﬀ	wﬁ.}?: 7<=79=O?;T9G
}ICRLI7ﬂ?WIHD9HDSW9=OK7N@V;TWKi>?;Ti{7.STjÃ;ºWK79¸HV:¸JK<$7ﬂK

l$@DS:7GLŁwﬃW¨S<)LI7<¸9=S7G:9);T}I@ H : O
9=OK7¡JK<=S{J?S:HD9HDSWxMN7¡MNH @ @,>?:7P;&@D7znz¨;M.OIHVl$O¤j ST@ @DSTM,:n:9$<*;HDiOI9j S{<=M.;T<*L{@DC
j<=Sz¥9=OK7LI7ﬂ?WIHD9HDSWfSTj	[


b*o
! #"$"&%('*),+.-0/21

.[	[

3
b=b54/76089:";=<6?>
@
42&ﬀAB1DCE
F7G.IHJF³:KL_[M>b!N$&x[M>bPO@Q>K[1ÃbSR
yﬂHD9=O9$OK7nOK7)@DJSTj.9=O?;19@ 7z|z¨;KMN7nJK<$SA{7n9=O?;T9
°YT.[	[

3
b=bxj S{<;TWC
:>K}?:79

STj,<=7iTHDSW?:RSTjU
.wWVNOK7¡JK<=SISTj.HV:
}IC"HDW?LI>?l)9HDSWﬂSW9=OK7~@D7WKi9=OSTj
1


8wXﬃjUYZ1[Y\N^]KIHewu7wI1_N^`9=OK7Wal$@D7G;T<@DCa1

8[	[


b=b*wb>KJKJS:7
9=O?;T9
1


HDznJI@ H 7G:1

.[	[

3
b=bŁjS<2YZ1cYd$ekK;TW?L|@D79D1gfBh


8MNHD9=O?Yi1cY\N^e
;TW?Ljh
(k
wlxC¨LI7ﬂ?WIHD9HDSWaSTj<=7i1H S{W?:¸HDW(
8m([M>bXOnQ>K[1ÃbXOo>Xhjp$]jS<N;TWC
>
q

;TW?L
}ICHDW?LI>?l)9HDSW~OICJS9=OK7G:HV:1

8[	[


b=b*)OK7W?l)72

AB1DCE
M.OK7<=7E_[M>brNnx[M>?bIOsQ>K[1Ãb ;1W?La9$OK7¼;T}SA{7HDWK7GF>?;A@BHD9C":OKSTM,:89=O?;T92h|H :
7W?;T}I@D7GLa;19LÁwIy"7JK<$SA{7,WKSTM©9=O?;T9D
tN$8[	[


b=bH j
HV:,:7J?;1<*;T9=7GL|}C

wIŁ79U1


.9=OK7WE}C¡9=OK7uﬂ?<*:9.J?;1<=9,S1j 9=OK7gJK<=SISTj I1

.[	[

3
b=b*I;TW?L
}IC LI7ﬂ?WIHD9HDSWfSTj(:7J?;T<*;19=7GLIWK7G:=:o
1gfBh


wvxA

>
q
&x[M>bPOyQ>[1*fBhKb!p$]{zIv hRH :87W?;T}I@D7GLa;19LÁ
M.OK7<=72HV:x9=OK7.z¨;1<HDWKin:>?l$O¨9$O?;T9rrA|1DCE HDW(	"[

3
b)A;TW?LR9=OK7<=7)jS<=7

sN}8[	[


b=b*wdy"7aJK<=ST7jﬂ?W?;A@B@DCﬂ9=O?;T9~
 N.[	[

3
b=b8HBj
_HV:|WKS9
:7J?;T<);T9=7GLf}IC

w*ﬃj,:S?Ł}ICPLI7ﬂ?WIHD9HDSWSTj.:7J?;T<*;19=7GLIWK7G:=:d9=OK7<=7
z
>?:97)IHV:9
1


 ;TW?Lh
k
:>?l$O9$O?;T9~1gf|h


 ;@D9=OKS{>KiO$&x[M>bO}Q>?[1gfBhb~p]
jS<¨7{7<=C?>

wlx>K9nHDW©9=O?;T9¨l;{:71gf|h

.[	[

3
b=b);TW?L 9=OK7<=7)jS<=7

 N$.[	[

3
b=b)w
ded·çf$gih*jlk
a  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
P
¿^¿ 2"2ÑD§¼
'¸ ! 
¾

	 b
ﬁ
 
 
   % (  ﬁ  $'3!1!    %$#&'	#  ("#   K $'3!1!  %.  ($c
ﬁ
  ﬁ
'  




# 
 # # ( (  bﬀ
ﬁ
  ﬁ

¿

	 b
ﬁ
 
 
   % (  ﬁ  $'3!1!    %$#&'	#  ("#   K $'3!1!  %.  ($c
ﬁ
  ﬁ

% 'ﬀ  ﬁ '  
 



# 
 # # (

% '  ﬁ/(  cb
ﬁ
  ﬁ

Cnkm_WY£ﬃ_|zx[&z%{UX$wUfs[Igj_

_°Dgj_wUzJwDfh[Ig®_&kªXInDzy[^p{U_&$ WxXT] _°FpskmzYpq{UZMwDfh[Ig®_&kªn?l1woXvkxk4pqnUfl
pq{g®Wx_&[Tkmpq{DZ³zYU_pqW8£T[&fqiU_&k[^zzxD_p{UpqzYph[&fﬃ]"[^WﬁaFp{UZ¢g[^{no_ù[IU?_&.zYX³zYU_|kY[^zxiDWy[^zY_&.{D_z



bF_Wxpq£ﬃ_§  WxXI][¬km_w¢[^Wy[&zx_&#fh[&{UZIi¢[^ZI_

¡|pzxUXTiUz$]`X?Fp  l?pq{UZ`pqzykMn_[£?pqXTiUW

[&{k4pq]pfh[&WxfqlC XIWJnXIiD{F_&1wUfh[Tgj_&kª¡b­ W­ z%kx[&zxiUW\[^zx_§QnXIiD{F_&1{U_z\kJ[^{1nXIiU{¢F_&Ffl
km_w¢[^Wy[&zx_&1fh[&{UZIi¢[^ZI_§k y­K{1zxD_|Wx_&k4zJX^ zxU_Ck4_&gjzxpXI{8u&¡=_Cg®XI{gj_{FzYWy[^zY_|XI{1zYU_³wDWxXInDfq_]
X^Hk4lF{?zxD_&kmp^Wpq{UZnXIiU{?_& {U_zyk= WxXI]'Wx_ZTiUfh[&W|_°FwDWx_&kYkmpqXT{kj­
&(' 02: A;/*1- <
	< 3 /*3 098	0$A 1, +5,.-2/*0$13 /17< +!,
-2A=*< 8#> <914-2A4< -9,
¶,_C[&fqWY_&[IFlXInk4_Wx£ﬃ_§

km__5o[Tgjz­vŁF­×Ł 8zx¢[^z%zxU_|nXTiU{F_&1Wx_ZIpqXT{kªX&[³wUWY_jµ°?Kg®fqXﬃk4_&
fh[&{UZIi[&ZI_" XIWx] []X?FiUf_X&³µ{Dpqzx_Fpq]_{kmpXI{X^£ﬃ_W   ­ CiUW1wUiDWxwXﬃk4_ psk${UX&¡ÂzYX
F_&k4pqZI{[&{[&fqZTXIWxpzxU] ¡|Uphgy1g®XI]wUiDzx_&k8pq{woXTfql?{UXI]`ph[^f?zxp]_H[³n[TkmphkJX&;zY[^z~]X?FiUf_
 XIW[^{?lwDWx_jµ°?LgjfqXvkm_&#[&{WY_ZIiDfh[^Wfh[^{DZIi[&ZI_ZIpq£ﬃ_{#nFl¬[Wx_ZTiUfh[&WM_°?wUWx_§kxkmpXI{8­;_z
ik=µ°zxD_.{DXIzy[&zxpXI{8­
 "»
#
%h*% ¿
# '¸ !2!

»10 2 U» HF&»F$%Ñ¿
#
{
	
Wx_ZTiUfh[&Wª_°FwUWY_&kxk4pqXT{
%K  
ﬁ
 bﬀ

 

# ( $'   b
ﬁ
 ( ( #&%$' #&'E  8

ﬂ
   
($3'1c
 









ﬀ





   
ﬁ
 (E
 
_ZIiUfs[^W1_°?wUWx_§kxkmpXI{k

[&Wx_¬]"[^wUw_&zxX#Wx_ZIiUfs[^W1fh[&{UZIi¢[^ZI_§k 

;n?l´zxU_"XTnF£?pqXTik
]XIWYwUUpskm] 
¬
áuJ¡|Uphgy©phk1XI{?zxXD­<=l©[^nUi¢km_#X^¤{UXIz\[^zxpXI{k®u¡H_¬km[&fqfCX^ zx_{ _°?zx_{¢
zxX1WY_ZIiUfs[^W|_°?wUWY_&kxk4pqXI{¢k={UXIz\[^zxpXI{k|?_jµ{U_& XTW|zxU_pW=fs[^{UZTi[^ZT_&kjuF XTW|pq{k4zy[^{¢gj_ 
¡|pqffJk4zy[^{¢	 XTW.zYU_1]X?FiDfq_$X&HnoXTiU{F_§WY_ZIpXI{kMX^HzYU_1fh[&{UZIi[&ZI_ 

×­ 5UWxXT] {UX&¡
XI{8u

psk³[$µ°?_& WY_ZIiUfs[^WC_°?wUWx_&kYkmpXI{#?_{UXIzYpq{UZ`[wUWY_jµ°?Kg®fqXﬃk4_& fs[^{UZTi[^ZT_ﬃ­¶,_¡|pqfqf
kmUX&¡·zY[^zzxD_ ]`X?FiUfq_`X^Wx_ZTpqXI{¢k 

psk$zxU_ aﬃ_WY{U_fHX^¤[fpq{U_&[&W1k4lUk4zx_] X&£ﬃ_W
  Ju8XInDzy[^p{U_&,n?l F_&gjXT]wXﬃkmp{UZ

pq{?zxX¬kmXTKg[^fqf_&
@ i # :$i%
ﬁ
(
uû{D_°FzzxW\[^{k4fh[^zY_&
pq{?_w_{F_{?zxflzxX`_&rti¢[^zxpXI{kC¡|UXﬃk4_1iU{ﬀa?{UX&¡|{[^Wx_zxU_£T[^fqiD_&kﬀ


ª
77^7 ﬀ


­
|X&H[^{
[^nk4zxW\[IgjzCWx_ZTpqXT{8­
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (
Ł
 "»
#
%h*% ¿
# '¸ !ﬀ(/ P
¼$2 %Ñ +4UI§¿o&1¿ﬀ+,&»10  2 U» HF^»?@% ¿
#

	
gjlDgjfqpsgoL[IgjzYXIW
%9  
ﬁ
 "!  
ﬁ
  b
ﬁ
 ( ( #&%$'  # (,  #K!  % $'
pqzY_Wy[&zx_&
($

   b
ﬁ
 ( ( #&%$'

%
!
#

 

($   
 
ibb  ﬁ
ﬁ
( #&'
R# 
   
kmDXIWxz\gjiUz1XTwo_Wy[^zYXIW
¬ﬁ##&'ﬀ i#  
  
 
' ##&%$'  (  %^ %K (


 
q  


ﬀ
|£

°




ﬀ 
|£


 


|£

_







£





 



 
7
 




  ' %  K  (   % @   #  $i%
ﬁ
( %


»F ?*%Ñ¿
#?'  !1'
 
  ($ % ( #
	  ( %   @ i #  $ .%
ﬁ
( %  # (

% 'ﬀ  ﬁ 
ﬁ
%


%K  

ﬃ  ﬂ( #
	  %

-b^¿2F%¿@%h*%Ñ¿
#?'  !1A
	 Kib
ﬀ $
ﬃ
   
# (6

% 'ﬀ  ﬁ
ﬁ
 "!$#&%$'%    $'3!1!  
  
 
'  ﬁ

  # 

ﬃﬀ

 ±

 
J 
 %
ﬁ
 G  
ﬁ
 @ i #  $i%
ﬁ
 ± %

 hﬀÃ79~>
 

(;TW?LﬂX }7P;TW HD9=7<*;T9=7GLﬂ:>K}?7)KJK<=7G:=:]H S{WUSTj¨wWŁ79
1

YuX

Y wDVNOK7W YYNl)SWI9*;HDW?:~jS<¡7G;l$One

rut,,; MNS<*LﬂSTjn9=OK7fjS<=z
1
ª
f|1
­
fB1
«
TM.OK7<=7L1
ª
=1
«
qk

wmVNOK7W Q>?[1Ãb!N^]:HDW?l)7>HV:x}?S>KW?LI7GLŁw(SWI7<

:7)@DCMh7 ﬂ?<*:98WKS9HVl)79=O?;T9xH j~Q>[
±
b!N ],jS<N7G;l$Oal)C l$@ HVlºj ;{l)9=S<NSTj~I9=OK7W
Q>[]XgbEN{]¡jS<
7G;l=O¤HD9=7<);T9=7GL:>K}7) JK<=7G:$:HDSW©STj~wﬁﬀ.7W?l)7x9=Sf7A;@D>?;T9$7
Q>[1Łb¸jS<D1

YY {MN7l;TWPLI7)@D79=7
:7izn7WI9*:NSTj1¡i{7WK7<*;T9=7GL&}C|HD9=7<*;T9=7GLE:>

}?7)KJK<=7G:=:]H S{W?:.STjﬁ¨wIy©O?;T9xHV:x@D7)j 9 H :8;TW¨7)@D7zn7WI9.STjﬂ
ﬁﬃ
:HDW?l)79=OK7@V;TWKi{>?;Ti7
Y

YTHV: ﬂ?WIHD9=72Q>[|bHV:;
}?S{>KW?LI7GLa:79Gw
VJWxXIwXvkmpqzYpqXT{´Ł?­qjkmUX&¡Ck³zY[^zMzYU_1]X?FiDfq_ ´X&=nXTiU{F_&WY_ZIpXI{kCX^

pskzYU_
aﬃ_Wx{D_fﬁ! 
Ä 

 HX^[Qfpq{U_&[&W=]"[&w

    
­
ﬃ
  #"MuUXTwo_Wy[^zYpq{UZXI{
µ
 £ﬃ_&gjzYXIWyk%$ﬀ

&
>[h
ª
b

f,f,f

>[ h
­
bC
¡|Uphgy´WY_wUWx_§km_{?z1]"[^w¢k ﬀ 9
ﬃ
  uJ¡|U_WY_ 
 ?ª
7^77
­
ﬃ­
5UXIW1_&[Tg gjlDgjfqpsgdL[TgjzxXTW
 ±
X^

uzxU_gjXI{?pqzxpXI{ ﬃﬀ

º±


J "fh[^ps´FX&¡|{´n?l,zYU_
wUWxXTwXﬃkmpzxpXI{ ]"[l©pq{ L[Tgjzn_zxWy[&{kmfs[^zY_& pq{EwXIflF{DXI]ps[^fMzYpq]_"zxX¦[&{_&rﬃiUp£I[&fq_{?z
gjXI{¢FpqzYpqXI{
ﬂ±

$ﬀ

$
JFuﬃ¡|U_WY_
ﬂ±
phk%[.fpq{U_§[^W%]"[^w$ WYXI]   
­
zYX    
"('
 XIWùkmXT]_µ¢{UpqzY_
Fpq]`_{kmpXI{
2f±
nXIiU{¢F_&, WxXT] [&noX&£ﬃ_n?lzxU_"k4pW_X^
 ±
­J=D_X&£ﬃ_Wy[&fqfHFpq]`_{kmpXI{
2 *)%2f±

º±(!



Mpsk=zxU_{"nXIiD{F_& WxXI]ﬂ[^nX&£ﬃ_$n?lzYU_kmpW_.X&

­
y"7xiTHD7NOK7<=7(9=OK7N:79*l$OS1j;8J?ST@DCIWKSz
HV;@?;@DiS<HD9=OKz°l)SznJK>K9 H WKi9$OK7¸HDW9$7i7<
z¨;T9$<H _
±
j <$Sz 9=OK7l)C l$@ HVlºj ;{l)9=S<+
±
w Ł79,
±.- /
}7¼;TWE7W>Kzn7<);T9HDSW¡STj¸9=OK7
<=7i>I@V;T<~:>K}

7) JK<$7G:=:HDSW?:~STj
±
¸M.OK7<=70
±
N1
±2- ®
;TW?L]d43^d45
±
(;TW?L
@D790

/
Y!]d*3 d65
±
¡}?7P;:79nSTj.HDWI9=7i7<nT;T<HV;T}I@D7G:w87(;l$OA;1<HV;T}I@D7

/
HV:;HDzn7GL;T9<=7JK<=7G:7WI9HDWKia9$OK7Rl)S{W9=7WI9*:STjN9=OK7nl)S<=<=7G: J?SW?L{HDWKi":79tQ>K[
±2- /
b*
ded·çf$gih*jlk
j  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
M.OIHVl$Oaz
>?:9.}7¼;n:HDWKiT@D79=S{WP:79NHDWES<*LI7<.9=O?;19,l)SW?L{HD9HDSWQ>[
±
b!N ]z¨;C
}?7¡:=;T9 H :ﬂ?7GLŁwcŁ79 


Ydde ¨}7 ;TWKS{9=OK7<¼:79S1jhHDWI9=7i7<gA;T<HV;T}I@D7G:
;HDzn7GLf;T9<=7JK<=7G:7WI9HDWKi¡9=OK7gA;@D>K7G:2>[h

b*wIl(C~HD9=7<);T9HDWKi¡9=OK7jST@ @DSTMNHDWKia:9=7J
HDW?LI7) 7GL&}C 3TS{WK7 ;:$:7z
}I@ 7G:8;:CK:9=7zZSTj@ HDWK7G;T<.7GF{>?;T9HDSW?: HDW¡A;T<HV;T}I@D7G:

/
;TW?L


w
KS{<.7G;l$O 3

{]

wwGw

5
±
o
w8H jﬂ
±2- /
NKM.< H 9$79=OK77GF>?;19HDSW

/
N^]
ﬃ
	
w8H jﬂ
±2- /
N h

KM.<HD9=79=OK77GF{>?;T9HDSW

/
N


ﬃ


w8H jﬂ
±2- /
N 
±2- /
^0
±2- /
KM.<HD9=79$OK77GF>?;T9 H S{W

/
N

/
O

/
ﬃ

w8H j
±2- /
N 
±2- /
O 
±2- /
 M.<HD9=7~9=OK7¡J?;HD<nSTj,7GF{>?;T9HDSW?:

/
N

/
;TW?L

/
N

/
Ł79E9=OK7f7GF>?;T9 H S{W

®
Nx]¤}7;LKLI7GLﬂ9=S9=OK7":CK:9=7z ;{:=:7z
}I@D7GLﬂHDWU9=OIHV:
M.;CwmVNOK7SJ7<*;T9=S{< 
±
HV:Wﬂ?W?;@ @DC¡S}K9*;AH WK7GL~}ICni;1>?:=:HV;TW~7)@BHDz
HDW?;T9 H S{WPS1j9=OK7
A;1<HV;T}I@D7G:

/
w
C{gj_C[^{

2f±
ﬀnµ
ª][^zxWYpq°
±
kmigy1zx¢[^z
ﬂ±
$ﬀ

$
JMp`_!ﬃﬀ

 ±

#
J ³[Tkªn__{1XTnUzy[&pq
{U_&. XTWJ_&[IgygjlDgjfqpsgªL[IgjzYXIW
 ±
X^

u&pqzJXT{UfqlbWY_]"[^p{k8zxXMwUpfq_HiUw[^ffUzxU_|][^zxWYphgj_§k
ﬂ±
pq{¬XIWy?_W|zxX1 XIWY] [&{

2
ﬀµ
=][^zxWYpq°


kx[^zYphkK lFp{UZ 

 
$ﬀ 


$ﬀ

$
J ﬃ­Äz
zxUpskbkmzy[&ZI_ﬃu¥zxU_[&fqZIXTWxpzxU]«X&=£ﬃXT{YWiUWKI[^zYU_{[^{¢¨Áﬃp_£ﬃ_@a?pq{UZ

k4__6X Átg2;T]\Jw ­NM; 
]"[l,n_¬ikm_&´zYX´gjXT]wUiUzY_pq{©wXIflF{DXI]ps[^f|zxp]_`[	L[&]pqfl#X^b£ﬃ_&g®zxXIW\k $ﬀ
ª
­­­ $ﬀMX^
pq{?zx_ZT_Wyk|k4igy zY[^z

$ﬀ 

 $ﬀ

$
J 
 ª
$ﬀ
ª
E­­­I


$ﬀ


ª

­­­




  
¡|pqzY $ﬀ
ª
­­­#$ﬀ

fqp{U_&[^WYfql"pq{¢F_w_{F_{Fz­ Ê{#zYU_km_§rtiU_fKu

$ﬀ
ª
­­­ $ﬀ

1pskM[IkYkmiU]_§ zxX"n_
[dµ¢°F_&n[Ik4phk|X^~zxU_b]X?FiDfq_MX&JnXIiD{F_&"Wx_ZTpqXI{¢kX&JzYU_bfh[^{DZIi[&ZI_1?_jµ{U_&n?lzYU_
_°?wUWx_&kYkmpXI{

­
&(' &  ,./ @/14- A 021  ,  < 8 < , 14,.3 370  < +!, -2A=*< 8 > <91
-2A4< -9,
_§kmzxp{UZiUwXT{,zYU_[£I[&pqfs[^nUpfqpqz4lX^gjXI]wDiUzy[&nUfq_bn[Tkm_&k³ XIW]X?FiUf_&kX&HWx_ZTpqXI{¢kju¡=_
{UX&¡©pq{?zx_{bzxXb?_&kmpZI{1[&{[^fZIXIWYpqzYU] F_&gjpsFpq{UZC¡|U_zYU_W~[³wUWY_jµ°?KgjfXﬃk4_&$[&{$Wx_ZTiUfh[&W
fh[&{UZIi[&ZI_bphkJnXIiD{F_&Fflk4_w[&Wy[^zY_&XTW=_&rﬃiUpq£T[&fq_{?zxflﬃu¡|U_zYU_W%pqzHgjXTpq{gjpsF_&kJ¡|pqzYzYU_
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (
@M
fh[&{UZIi[&ZI_´X&`[´noXTiU{F_§{U_z­=¶,_ FX©{UXTzEa?{UX&¡ UX&¡«k4XIf£Fp{UZ©zxUpskwDWxXInDfq_] pq{
wXIfql?{UXT]ph[&f;zxp]_| XIWC[^WYnUpqzYWy[&WxlWY_ZIiUfs[^W|_°?wUWY_&kxk4pqXI{¢kj­F¶_km[&fqf8zYU_Wx_® XIWx_C X?gjik=XI{
[k4wo_§gjph[&f¯ XTWx]X^ùWx_ZTiUfh[&W$_°?wUWx_§kxkmpXI{k®u[^fqfX&¡|pq{UZ"zxX	F_&gjpsF_1XI{¨km_w[&Wy[&zx_&F{D_&kxkbpq{
wXIfql?{UXT]ph[&fozYpq]_v­I=U_§km_M_°?wUWY_&kxk4pqXI{¢k]"[l$n_bk4__{"[TkzYWx__&k®uﬃfh[^n_f_&XT{"[^W\gk¡|pzx
[IgjzYpqXT{Ekml?]noXTfhkbXIWkmz\[^WYWx_&´_°?wUWx_§kxkmpXI{k®u%kmigy©zx[&z[^{?l´Wx_§kmzxWYphgjzYpqXT{´X^[zYWx__

zxX¬[w[&WxzYphgjiUfs[^WMnDWy[^{¢g#p{Figj_§k³[WY_ZIiDfh[^Wfh[^{DZIi[&ZI_¡|U_Wx_[&fqf¡=XTWyUkb[^WY_$L[^pfqiUWY_
_&rﬃiUpq£T[^f_{?z=pq{

á­
 "»
#
%h*% ¿
# '¸ !ﬀO/

»10 2 U» HF&»F$%Ñ¿
#
,%
#
&&»F» +4¿ 
	
ﬁ
 "!  
ﬁ
 b
ﬁ
 ( ( #&%$'
#&'
zxWx__ XIWY]
# (=
ﬁ
 "!
ﬁ
  b
ﬁ
 ( ( #&%$'


ﬁ
#   '   %
ﬁ
$#&' !,.%,  
ﬁ
 ( 
ﬁ
# i  ﬁ+($ 'c

 
 


ﬀ



ﬀ¤




   
ﬁ
  # ( 
ﬁ
 "!  
ﬁ
  b
ﬁ
 ( ( #&%$'
, 
  
nUWy[&{gD_&k
%


ﬁ
   
ﬁ
 "!  
ﬁ
  b
ﬁ
 ( ( #&%$')(
#&'E  ﬂ(  

Ä ]

  
 
'  ﬁ  (

Ä 


  


Ä 
ª


«



Ä 
ª
 

Ä 
«


Ä 

ﬀ

 
ﬀ
  


Ä ]
 

Ä 


ﬀ

  

ﬀ
  


Ä ]
 
e%fq_&[&Wxflﬃu;_£ﬃ_WYlWY_ZIiUfs[^Wb_°?wUWx_§kxkmpXI{]"[ln_`km_zbpq{zxWY__1 XIWx]	u;nUiUzbzx¢[^z$zYWy[&{kÊ XTWx
]"[^zYpqXT{ ][§l1p{Fig®_$[&{_°?wXI{U_{FzYph[^f¥pq{g®Wx_&[Tkm_bpq{"k4pW_v­
(SW?:]H LI7<Rj S<ºHDW?:9*;TW?l)7¡9=OK7|HDW?LI7) 7GLÀj ;1z
H @ CSTj,<=7i>I@V;T<
7)KJK<=7G:=:HDSW?: 
­
N
[ O h Ob.^ f f,f©^[ O^hoOb*kM.OK7<=70
­
l)SWI9*;HDW?:EeﬂSKll)>K<=<=7W?l)7G:
STj
9=OK7¡:CIz¼}ST@rh¤[eS{<b*wgVNOK7|@ ;1WKi>?;Ti7&Y
­
Ydl)SWI9*;HDW?:g7);l)9 @ Cf9=OK7~MNS<*LK:STj
@D7WKi9=O @ 7G:$:
9=O?;TWS<
7GF{>?;@.9=S&eﬂSA{7<¼9$OK7a;@DJKO?;T}?79 {h

 1w!VNOK7¡9$<=77

@ H {7
7)KJ?;TW?:HDSW¡STj 
­
l)S{W9*;AH W?:
	
­
SKll)>K<=<=7W?l)7G:NSTj9=OK7:CIz
}?ST@ghn[S<b*I;TW?L
9=OK7
z
HDWIHDz¨;@(MNS<*LK: SWa9MNS
@D79=9=7<*:M8OIH l$O"LIS¨WKS{9,}7)@ S{WKia9=SaY 
­
Y IHewu7wŁ9=OK7
MNS<*LK:xSTj@D7WKi9$O(eO K;T<=7
	
­
v
ª
HDW¡W>Kz
}7<GwIﬁ.>K<.;@DiS<HD9=OKz4MNH @B@k9*;{7SWK7
:9=7J&j S{<,7G;l$OaS1j 9=OK7G: 7je;T>I@D9C¨MNS<)LK:?;TW?L&9=O>?:;@D9=Si{79=OK7<
	
­
v
ª
:9$7J?:KjS<
LI7Gl$HVL{HDWKiaSWf:7J?;T<*;T9$7GLIWK7G:=:M.OK7Wf9=OK7¼l)SW?: 9*;TWI9.<=7iTHDSWq>?[hbN >[	bN


MNHD9=OES
:79D

[M>?b!N eP: > l)7G:.9$SR: 7J?;T<*;T9=7~Y 
­
Y
 "»
#
%h*% ¿
# '¸ !
/


»10 2 U» HF&»F$%Ñ¿
#
,%
#
+4ﬀ%"2 &»F$&&»?» +4¿ 
	
ﬁ
 "!
ﬁ
 
b
ﬁ
 ( ( #&%$' #&'
L[^pfqiUWY_&k=zxWY__
 %
ﬁ
 # (:
ﬁ
 "!
ﬁ
  b
ﬁ
 ( ( #&%$'

#&'E
ﬁ
  e %
ﬁ
 ($  6




Ä ]

(§

§
£

  
¡

§a¬f


Æ
§
£
¬f




ded·çf$gih*jlk
  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
C{U_bg[&{ {¢[^zxiDWy[^ffql`F_&gjpsF_C¡|U_zxD_W|[$WY_ZIiUfs[^WH_°FwDWx_&kYkmpqXT{phk%pq{L[&pqfiUWx_&k%zxWY__ XTWx]#u
nUiUzCzxU_¤F_&gjpskmpqXT{¬[^fqZTXIWYpqzxD]·phk%_°FwXT{U_{?zxph[&fK­Ê{"XTWyF_W|zYXkmUX&¡ zY[^z|_£ﬃ_WxlWx_ZTiUfh[&W
_°?wUWx_&kYkmpXI{][§ln_km_z|p{ L[&pqfqiDWx_&k=zYWx__b XIWx]	uF¡=_dkaﬃ_z\g`no_fqX&¡O[^{

_°?woXT{U_{?zxps[^f 
[^fZIXIWYpqzYU]¡|UpsgwUWxX??igj_&k%kmi¢g1_°?wUWY_&kxk4pqXI{¢k  WYXI] ?_zx_WY]pq{DphkmzYphgûµ¢{UpqzY_|[^iDzxXI][^zy[?­
Ł79  NU[
3kg
`

®

XgbŁ}?7;LI79=7<=zRH WIHV:9 H l;T>K9=S{z¨;T9=SW¢MNHD9=O
HDWIHD9HV;@:9*;T9=7

®

¥;TW?Lqﬂ?W?;@.:9*;T9$7G:,XﬁY|Ł<=7Gl)SiWIH)HDWKi";~<=7i>I@V;T<@V;TWKi{>?;Ti7E
.wKS<
I
£

;TW?L

Y	n)@D79c




-


LI7WKS9=7¸9$OK7h:79S1j WKSW

7z|JK9]CMNS<*LK:gh
ª
wGwwMh
­
@V;T}?7)@ HDWKiP: 7GF>K7W?l)7G:STj¸9=<*;1W?:HD9HDSW?:

®

p

ª

p

«
wwGw

­²?ª
p

­
:>?l=OE9=O?;T9

®
N



±
q
jS<
ª±g­(²,ª
;TW?L

­
N

£
wgbTHDz
H @V;T<@DC@D792




LI7WKS9=7g9=OK7
:79M.OIHVl$Ol)SWI9*;HDW?:9=OK7
7znJK9C¡MNS<*L&H j
~
X
;1W?L¡HDW;1WCfl;:7
9=OK7
WKSW

7znJK9C
MNS<*LK:!h
ª
wwGwh
­
@V;T}?7)@ HDWKi : 7GF>K7W?l)7G:xSTjŁ9=<*;TW?:HD9HDSW?:

®

p

ª

p

«
wGww

­²?ª
 
p

­
:>?l$O¤9=O?;T9

®
N



±
 
jS<
ªg±­x²,ª
¸;TW?L

­

X

w
VNOK7WE9=OK7j S1@B@DSTMNHDWKi~7GF>?;T9 H S{W?:

 N 
ﬀ

ﬂﬁ





N [

ﬃ 

!


-


b
#"


ﬃ 

!


H j

(





N
$%
%
%
%
&
%
%
%
%'
DO
)
(*)
+
(
-,
(
/.10
h
£
"





H j
g
X
)
(
)
+
(

,
(

.20
h
£
"






S9$OK7<=MNHV:7
H j


(
JK<=SKLI>?l)7n;n<=7i{>I@ ;1<,7)KJK<=7G:=:HDSWEHDWEj ;AHB@D>K<=7G:9$<=77jS<=z jS<8@V;TWKi>?;Ti7
.MNHD9=O
}K<*;TW?l$OK7G:
[


ﬁ

ﬂﬁ
-

ﬂﬁ
b

"
h
ª
"
[





 -



b

"
h
«
wGwGw$[






-



b


:>?l$O"9=O?;T9

®

p

ª3

p

«
wGwGw

­²?ª4

p

­


±
v
ª

±
N576+

®

wGww

±³²?ª

;TW?L

­

X
w
=U_]"[^p{#pq{?zx_WY_&kmzMX&|zYU_$L[^pfqiUWY_&kMzxWx__$ XIWx]«fpq_&kCpq{#zxD_{U_°FzMz4¡HX wDWxXIwXvkmpqzYpqXT{kj­
5UWxXI] {UX&¡ XT{8uIfq_z

n_C[³µ°?_&.WY_ZIiUfs[^W%_°?wUWx_§kxkmpXI{1p{$L[^pqfiUWx_§kûzYWx__= XTWx]#uTF_{UXTzxp{UZ
[QwDWx_jµ°?LgjfqXvkm_&fh[&{UZIi¢[^ZI_X&£ﬃ_W$
#?ª

­­­

K­
ﬃ­
-b^¿2F%¿@%h*%Ñ¿
#?'  ! 

ﬃﬀ


 
 


 
ﬃﬀ


 
 



 %
ﬁ
 G  
ﬁ


% 'ﬀ  ﬁ
ﬁ
 "!$#&%$'
ﬀ
%

!
   
ﬁ
 n¬ # (9  ﬂ(  %
ﬁ
 @ %ib  
ﬁ
%
ﬁ
 (   
	
 



¾¿
#
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (
^
 h K<=Sz  <=SJw


w 

ﬀQ>K[
±
b!N{].jS<N7G;l$O l)CKl$@ H l j ;{l)9=S<(
±
STjﬁ¨{9=OK7

<=7)jS<=7jS<7G;l=O&1

Y `Y Mh7
l;TW9ﬂ?W?L91
£

Y `

Y:>?l=O9=O?;T9&Q>?[1ÃbDN Q>[1
£
b*w
ﬁ.W"9=OK7|S9=OK7<O?;TW?LE`

Y¶`g?M.OK7<$7n9=OK7n<=7i{>I@ ;1<7) JK<=7G:$:HDSW?:;T<$7¼{HD7MN7GL
;:x@V;TWKi{>?;Ti7G:w
-b^¿2F%¿@%h*%Ñ¿
#?'  !
4

# (

% 'ﬀ  ﬁ1 (  bﬀ
ﬁ
  ﬁ # 
  G  
ﬁ

L[^iDfqz4l1¡=XTWy
 


 


# (

#^  ﬁ

 ( %/ 

% '  ﬁ
ﬁ
 "!$#&%$' %


 h :=: >Kzn7¡9=O?;T9
`ZHV:
}?S>KW?LI7GL{@DC©:7J?;T<*;T9$7GL;TW?L@D79

`

k
6.`
ﬃ
9=OK7W N 1gfBhM8OK7<=7~1

`

[*Y°`ºb,;TW?L?h
$k
w!bTHDW?l)7¡`_H :g}S>KW?LI7GL{@DC
:7J?;T<);T9=7GLŁŁ;TW?Lf:HDW?l)7~1

`Á;TW?L91*fBh 

`Ł9=OK7<$7z
>?:97)HV:9:S{zn7
<=7iTHDSW
>

9=O?;T9 H @ @V:1gfBhwﬁ(S{W7<):7)@DC(;:=:>Kz|7¨9=O?;19¼`ZHV:
WKS9
}S>KW?LI7GL{@DC
:7J?;T<);T9=7GLŁ?;TW?L|@D7921

`¶;TW?Lh
(k
}?7¼: >?l=OE9=O?;T9D1gfBhE

`}K>K9.WKSn}?S{>KW

LI7GL¤<=7iTHDSWHDW`yH @ @V:~1*fBh?w[Ł79


	{[e`b.}7a;E}K<*;TW?l$OSTj.`¥:>?l$O9=O?;T9
1

Y

Y k;TW?L3@ 79j1
£
}?7a;&MNS<*LfS}K9);HDWK7GL¤}C"7<);:HDWKif9=OK7¨SKll)>K<=<=7W?l)7G:gSTj
9=OK7nS{>K9=7<=znS: 9:9*;T<=<$7GLP: >K}?7)KJK<=7G:=:HDSW?:gSTj

H W1 [e9=OK7<=7
z¨;Ca}7 : 77<*;@
J?SI:=:HD}I@D7MNS<*LK:ﬀ1
£
I;:ﬀ1¡z¨;C
}?7)@DSWKin9$S_Y

Y1HDW¡znS<=79=O?;TW~SWK7M.;C?b*w=V OK7W
1
£

`

;TW?LyQ>[1Ãb2N Q>K[1
£
b8j S{<77<=Cf}S>KW?LI7GL¤<=7iTHDSWt>fSTj.`OK7W?l)7~WKS
}?S{>KW?LI7GL¡<=7iTHDSW{H @ @ :21
£
fBhw ﬀ.STMN77<GX1
£
fBhE

`?:HDW?l)7S9$OK7<=MNHV:71gf|hnMNS>I@VL
}?7)@DSWKi¤9=SE`¥}C¤LI7ﬂ?WIH 9 H S{WSTj,<$7i>I@V;T<
7) JK<=7G:$:HDSW?:gHDWje;H @D>K<=7G:
9=<=77|jS<=zaw
ﬀ87W?l)71
£
fBhRHV:,;ºje;T>I@D9C¡MhS{<*LŁI}K>K9NHD9NHV:.WKS9 H @ @D7GLa}ICa;TWICn}?S{>KW?LI7GLa<$7iTHDSWw
;_z
§
ﬃ

Cno_C[&{_{FiU]`_Wy[&zxpqXT{bX^


uﬃ[^{¢Qf_z


ﬃ*

|n_
[^{¬_{FiD]_Wy[&zxpXI{X^


	

\­

[&{%

[^WY_$g®fq_&[&Wxfql1nXTiU{F_& WxXT]¸[^nX&£ﬃ_Mn?l
fqp{U_&[^W iU{gjzYpqXI{¢kªX^¥zxD_CkmpW_|X^

­ K{1£Fp_¡©X^ >³_jY­vŁF­NM?uﬃ[³nXIiD{F_&1Wx_ZTpqXT{ ﬀ



aFpfqfsk8[ùL[&iUfqz4lb¡=XTWy


p`_



ﬀGﬃﬀ



,-CJ?u^¡|pzx



ﬀ
 
pq{F

ﬃﬀ


(
 

ﬃ­
K{£?pq_¡²X^ùVJWxXTw8­;Ł?­q&ﬃu



ﬀ
 
pq{?

ﬃﬀ

§

§¡


ﬃ­¥=Fik®uon?l"VJWxXTw8­8Ł?­q@;?u

phk=nXIiU{¢F_&Fflk4_w[&Wy[^zY_&p`_zYU_M XIffqX&¡|pq{UZwUWYXInUf_]·]"[lno_dkmXTfq£ﬃ_& XIW_£ﬃ_Wxl

¡|pzxﬀﬁ*

 
-b^¿ 2Ñ» 
'¸ !ﬃﬂ
 
#&'ﬀE  #&'  ﬁ
ﬁ
 %

#&'ﬀ#&%$'
$ﬀ
 ª
$ﬀ
ª
²­­­I


$ﬀ

%9  

 (  
  i%
ﬁ
(*%6  U %*   


($  C
ﬃﬀ





ﬃﬀ

§
- J
 %
ﬁ
 G  
ﬁ

 !
 #
ﬀﬀ

#
ded·çf$gih*jlk
@;  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
¶,_[IUFWY_&kxkb{UX&¡ zxU_`[^nX&£ﬃ_wUWYXInUf_]  XIWd[µ°?_&#¡=XTWy



]

 

\­,;_z $
 

-
 ª

­­­
 Ł­
0n_MzYU_VJ[^WYpa?pq]"[&ZI_CX^


uF¡|U_Wx_
 Ł±
gjXTiU{Fz\k=zxU_X?ggjiUWYWx_{g®_&k=X^
±
­tÁvpq]pfh[^WYfqlﬃuyf_z $
 
n_|zxU_ùVJ[^WYpa?1pq]"[&ZI_%X^
§
­[V[Tgg®XI{FpzxpXI{ ﬃﬀ





ﬃﬀ

§
,-CJ
pq{?igj_&kJ[gjXIWYWx_&k4woXT{Fp{UZgjXI{k4zxW\[^pq{?zJXT{zYU_=iU{aF{UX&¡|{
$


-
ª

­­­


 0


   

\u
£Fp^Wﬃ­UzxD_1pq{U_&rﬃi[&zxpqXT{
ª
$ﬀ
ª

$
  
$
 
¸²­­­I

 $ﬀ 

$
  
$
 
-
$
JF­¥ÄMkYkm_]nUfqp{UZ$zYU_
gjXI{¢kmzxW\[^p{Fz\kù XTWbﬀ

uFXT{U_$XTnUzy[&pq{kC[$fqp{U_&[&WCkmlDkmzx_]


$
 


 

 
¡|U_WY_
$


pskM[^{pq{?zx_ZIWy[&fJ]"[&zxWxp°"[^{¢





-



­­­


a0


   y­;¶_
gjfh[&pq] zx[&z

 %[Ik|[&{ p{FzY_ZIW\[^f kmXIfiUzxpXI{p_#pz=[Tk|[$Wy[^zYpqXT{[^fk4XIfqiDzxpqXT{8­ÄW\[^zxpXI{[&f
kmXTfqiUzYpqXI{
$


-
	
ª
µ
ª

­­­

	 

µ
 0OZIp£ﬃ_&k=pq{?__& WYphk4_$zxX[^{#pq{?zx_ZIWy[&fkmXTfqiUzYpqXI{
µ
$

 XIWC[&{Fl`gjXI]`]XI{]iDfqzxpwUfq_
µ
X^zYU_F_{UXT]pq{[&zxXTWyk
µ
±
­DÄz%zxDphk|kmz\[^ZT_ﬃuFzYU_b]_zxDX?
X^ M[IgyUpl?[^{

km__ X Á?gy2;T]\w8­q&*J ù]"[ln_1ikm_&"zxX"?_&gjph?_.zYU_$ _&[Tkx[^nDpqfqpz4lX^

 
[^{$zYXCgjXI]`wUiUzx_¯[^{$_°FwUfphgjpz8k4XIfqiDzxpqXT{8up Dpqz8_°Fpskmzyk®upq{bwXIflF{UXT]ph[&fIzYpq]_ﬃ­®=?ikju_£ﬃ_Wxl
pq{k4zy[&{gj_1X^ùVJWxXTn8­¥ŁF­qphkCkmXIf£ﬃ_& _°FwUfphgjpzxflﬃuﬃXIWbk4UX&¡|{#iU{F _&[TkmpqnDfq_ﬃupq{¬woXTfql?{UXI]`ph[^f
zxp]_ﬃ­
Ã³X&¡buF_&g®phFp{UZ"¡|U_zxD_W

phk.nXTiU{F_&?fql km_w[&Wy[&zx_&,z\[]aﬃ_&kbwXIfql?{UXT]ph[&fzYpq]_vu
kmp{gj_bpqz|WY_&Figj_§kzxX`kmXTfq£?pq{UZ0

p{kmz\[^{g®_&kX&%VJWYXIn8­¥ŁF­F­
&(' 02: A;/*1- < 6 /1/  , ,  8 0$: < +!,.-$A=*<B8 >@<91-$A4<B-C,
;_z

no_¬[nXIiD{F_&Ffl©km_w[^W\[^zx_§;uªwUWY_jµ°?Kg®fqXﬃk4_&;u~[^{´Wx_ZIiUfs[^W1fh[&{UZIi¢[^ZI_v­%=Fik®u
_£ﬃ_WYlL[&iUfqz4l´¡HXIWy





 

Mphk,a?pqffq_&nFl©k4XI]_`Wx_ZTpqXI{ ﬀ
£




­ ;_z

 
ﬀ
£

;ﬁ   

ﬃu;¡|D_Wx_ﬀ
£

a?pqffhk


­K{#£Fp_¡OX^ùVJWxXIw ­ªŁ?­N;?u

gjXTpq{g®phF_&k
¡|pqzYzxU_fh[^{DZIi[&ZI_bX^zYU_ ³ {U_zùF_Wxp£ﬃ_&$ WxXI]

uﬃpK­ _v­tzYU_|µ{UpqzY_M{U_z







¡|pqzY
 
ﬀ
£





ﬀ
£



[^{


ﬀ
£


 
p{F

ﬃﬀ
£


§

 ¥    

ﬃ­;±³_{gj_$zYU_
Wx_&k4iUfqz\k=X^%zYU_km_&g®zxpqXT{"]"[l1no_dkmiU]`]"[^WYpW_&1[Tkù XTfqfX^¡Ck®­
,G»F¿&» 
' (  
 


  b
ﬁ
 
 
 i % (  ﬁU$'3!1!  !$#  '

Y
ﬁ
 "!
ﬁ
  b
ﬁ
 ( 
( #&%$'#&' $$#
ﬁ
 (8
ﬁ
  e %
ﬁ
   '%$'  9K.  #  n     
ﬁ 


 %$#&' #  ( #   
$'3!1!  % ( %/ 
 
' #  '  $'ﬀ  %$')( 
ﬁ
 i  '   #&'Kb %3' % # #/ 

 	
 bﬀ«& O^J  =  ´ﬀ
=U_$ZTXﬃ[&fªX&JzYU_km_&gjzYpqXT{ psk=zxX`kmXTfq£ﬃ_MzYU_M XIfqfX&¡|pq{UZ1wUWYXInUf_] 
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (

-b^¿ 2Ñ» 
A¸ !
#  ' $'

c

   ﬁ !
ﬁ
ibﬀ
L
   #       
ﬁ
  
ﬁ
 ﬂ  # ( &(8KK
ﬁ


 ﬁ '  #6K
ﬁ)
#&'3! !
ﬁ
ibﬀ # ( % %
ﬁ
bﬀ # :%
L
$' #  ( %  %$')( 
ﬁ
 i ($    '  

¶,_©¡|pfqf$wDWx_&k4_{Fz[ wXTfql?{UXI]ps[^fd[^fqZTXIWYpqzxD] [^{k4¡=_WYpq{UZ²zxDphkwUWYXInUf_]  XTWµ¢{UpqzY_
ZIW\[^wUk®­J=U_n[Tkmphg1g®XI{k4zxpqzYiU_{?zMX^ùzxU_wUWYXIwXﬃk4_&´kmXTfqiUzYpqXT{,psk.[&Zﬃ[&pq{zxU_wUWxp{gjpwUfq_
X^¤[^nk4zxW\[IgjzWx_ZTpqXI{¢kjuªnDiUz$WY_ZIpXI{k$p{,ZTWy[^wDk[&Wx_]`XIWx_1zYpqZTFzYfqlgjXT{kmzYWy[^p{U_&,zY[^{
Wx_ZTpqXT{kJpq{1fh[&{UZIi¢[^ZI_§kju?[IkJ¡|pqffU[&wUw_&[^WùkmXﬃXT{8­UÁﬃpq{g®_=_&rﬃi[^fpqz4lbX^ fh[^{DZIi[&ZI_&kJphk~kmzxWYphgjzYfql
¡=_&[*aﬃ_WCzx[&{#phkmXT]XIWYwUUpskm]¸X^HZIW\[^wU¢kju;zYU_kml?{FzYU_&k4phk|wUWxXTnUfq_]· XTWMfh[&{UZIi[&ZI_&kMpskM[
¡=_&[*aﬃ_{Up{UZ1X^%zYU_1k4lF{?zxD_&kmpsk=wUWxXTnUfq_]  XIWCZIWy[&wUk®­8Ã³_£ﬃ_WYzxU_fq_&kYkjuﬃ¡=_FX{DXIzaF{UX&¡
[^{?lwXIflF{DXI]ps[^fWx_&Fi¢gjzxpXI{#X^HXT{U_wDWxXInDfq_]¸zxX"zYU_1XIzYU_W­¶_1wUWxXTwoXvkm_zYU_WY_j XIWY_
z4¡=X#£T[^WYph[^{?z$nDiUz1{UXIz?pqWx_§gjzxfl#Wx_fs[^zx_§´[^fZIXIWYpqzYU]"k¤ XTWkmXTfq£?pq{UZ¬zxU_z4¡HXFp`_¥_WY_{Fz
kml?{FzYU_&k4phk=wUWYXInUf_]"kj­
=U_wUWxp{gjpqwDfq_|X^~Wx_ZIpqXT{k=[&wUwUfpq_&k%]XIWY_³ZT_{U_W\[^fqfl1zxX1p{Fµ{Upzx_CZIWy[&wUk®­U¶,_bk4[^ff
zxU_Wx_j XTWx_Cpq{?zxWxX??igj_|Wx_ZIpqXT{k¯ XTW%ZI_{U_Wy[^fZTWy[^wDkju?[^{¢zxU_{Q X?gji¢k¯XT{µ{Upzx_|ZTWy[^wDkj­
'*) (02:,  8 < ,.8;:7/10$= 0C-
 "»
#
%h*% ¿
# A¸(/
D^FeG{
	
ZTWy[^wD L

X	

\
# ( !$#  '

  (  

%
{UX?F_&k

 (  

%U
ﬁ
$')( #.#&%$'$(
!
%
ﬁ

ﬁ
 (
#
K% !    
ﬁ
# %CKib (

®



ª

 ﬃ


#&'ﬀ$#  #&'3!
ﬁ
 ( b  i#     
kmXIiDWygj_
$'ﬀ
zy[&WxZT_z
% 
ﬁ
$')( #.#&%$'$(

	
w[^zY
#&'
L
# (.
 
' #  (  *¦@  '	  %9
ﬁ
$')( ##&%$')(¼%)ª
­­­
%

   
ﬁ
 

ª

%=±



®

%=±
v
ª

 %
ﬁ
´
-
ﬂ %*  (


®

%)ª

$'ﬀ

ª

%



ﬁ
 9  
_°FzYWx_]pzxp_&k
 %
ﬁﬁ
 ( b   .#     
pq{Upzxph[&f
$'ﬀ
zx_WY]pq{¢[^f
' %*  (%   ,b

	
gy[&pq{
#&'
L
# (  b #&'   !
ﬁ
ibﬀ
X	



²?ª
\
¨   
ﬁ
 


®

%
²ª



ª

%

$'

ª

%
²?ª



®

%

 %
ﬁ
%,


	
gjlDgjf_
# (=  $#&'f# #  '.#  
 *
ﬁ
  ##  (

	 @ i  n  #   # (8 b# (
FpqWY_&gjzY_& 
	
WxXﬃXTzx_&
!
ﬁ
ibﬀ # (=ﬂ!
ﬁ
ibﬀP #
 $# ( #&'3! # (   ﬁ' %*    ^  ﬁ   
pq{Dpqzxps[^f
' %*  
 
$(=
ﬁ
%   #&' ## ' %*  
ﬁ
 
pq{Upzxps[^f
b$(

	 '
[Tggj_&kYkmpnUfq_
!
ﬁ
ibﬀ# (8
ﬁ
% %  ﬁﬂ!
ﬁ
ibﬀ #&'  #   ¢  
ﬁ
/' %*   .%K  
b % ( ( #

      cb2#&%$' %=  #&' ##,' %*   # (=    
ﬁ
 #&',' %*  % ( %/ #&' ##b

 "»
#
%h*% ¿
# A¸'¶
3HU%» 2 »FÀ D^FeG{
	
fs[^n_f_& ZIWy[&wU L

X



\
# ( 
!
ﬁ
ibﬀ
X	

\
 '
ﬁ
#    ﬁ°# 
fh[&n_fqp{UZ
$ '	 .#&%$'


 ﬃ

¡   
ﬁ
 

# (   
(   %
[TgjzxpXI{k 
	 

   ﬁ!
ﬁ
ibﬀ # (
?_zx_WY]pq{DphkmzYphg
# 



®

%



®

%=£

 
%


 
%=£
 

 

ª

%



ª

%
£
 , 
  
fs[^n_f
%  $#&'

   ' %  ﬁ
 

 # (  (  *¦@  '	  % i.#&%$'$(
 $'ﬀ
pq{?£ﬃ_Wyk4_
i#&%$')(
²?ª


  #&'3!?
ﬁ
 ( %$'   $#&'
a 
  
VJ[&Wxp^aF©pq][^ZI_
%
 $#&'

   ' %  ﬁ


 # (K   G@ #&%$'0%#&(K

 
  

#&'    %KK .#  
!
ﬁ
%@b
ﬁﬀ

 

ﬁ
   !  '  
ﬁ
  ﬁ


 ¼ 
  
fs[^{UZTi[^ZT_


L nÅ 
% !
ﬁ
ibﬀ
L
# (
  ﬂ(   %9

  ( % #&' #.#2b$(+#&'
L 
ded·çf$gih*jlk
aJ  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
Cnkm_WY£ﬃ_#zx[&z  ﬁﬀ

  g[^{²n_,psF_{?zxp µ_& ¡|pqzYEzxU_ km_z X&1]"[&wk ﬀ 
ﬃ
  
_&rﬃiUpqwUw_&"¡|pqzY wXTpq{?zm¡|pskm_dkmiU]#u?¡|Uphgyw_WY]pqz\kzYXWY_wUWx_§km_{?z|zxU__fq_]_{?zykJX^%zYU_
gjXI]`]iUz\[^zYpq£ﬃ_=ZTWxXTiUw#[Tk$³Ñp{F_°?_&£ﬃ_§gjzxXTWykX&Jp{FzY_ZI_Wykj­?±³_{gj_j XTWxzx uv XTWC[^{?l]"[&w
ﬀ 
ﬃ
  u;fq_z ﬀ   ﬁﬀ

 
ﬃ
    F_{UXIzY_$zxD_1ZIWxXTiUw#]XTWxwUUpskm]  ﬀ

§ 


 ﬀ

§
x
ﬀ


yuU¡|U_Wx_
§¤
 ﬁﬀ

 H[&{
f



  ﬀ

  y­U=?ik|pq{"w[&WxzxpsgjiUfs[^Wu ﬀ


²ª



 ﬀ



 
ﬀ


\­;=D_]"[&w
 

7 |phkMWx_fh[^zY_&zxX"zYU_1]"[^w
ﬃ

7 |i¢km_&#pq{#zYU_wDWx_&gj_§Fpq{UZ
km_&g®zxpqXT{"nFlzYU_M XIWY]iUfs[
»F ?*%Ñ¿
#?A ^A
ﬃﬀ

§


 ﬀ

 


§
 
    
ﬁ
 
 

!
   G$#&%$' KibU/ '.#&%$'  ﬁ
#&'
	
 



#
 

 ( ﬂ%
ﬁ
E§

Z 
²ª
 ﬂ!
#

 

 (  *¦@  '	  %  .#&%$')( $'ﬀ#&' 
  
ﬁ
(  8i#&%$')(
#
.%,  ¼  i%
ﬁ
  % (  
 % b %$'  ' #&'  # (  $# 
  
ﬁ
 '	  

 ]   '   
ﬁ
 ( b  i#  'ﬀ1

 
ﬁ
( % %  $
ﬁﬁ
 '   ( %  $' 
²?ª
#&'|§8
 


§




	




	


²?ª
 
' +!,.-$/*02143 /1   ﬂ,.3 3 / =*,   8 < 43#/    , ,.8;:/1/ 3;/ 
>@< , =/1-
Ä³{[^n¢kmzxW\[IgjzbWY_ZIpXI{#pq{[&{´[Tggj_&kYkmpnUfq_bZIW\[^wUWx_wUWx_&k4_{?zykM[WY_&kmXTiUWyg®_ﬃu;]_&[TkmiUWY_&[&z
_&[Igy©{UX?F_¬nFl©[FpskmwUfs[Igj_]`_{Fz

¡b­ W­ z­JzxU_"pq{Dpqzxps[^fù[^]XTiU{Fz M¡|Upsg©]ikmzn_ zYU_
kx[&]_bzxUWYXIiUZT#[^{?lp{UpqzYph[^f¥w[^zYf_&[IFp{UZ1zxX1zY[^zC{UX?F_v­
 "»
#
%h*% ¿
# A¸O4

»10Q% ¿
#
%
#
Uﬃﬃ»F@%Ñ 2 »K0o&ﬀFHG³¾.% &G,À»t§»F  %
#
% j*%hﬂ2 U%»t½
2 %
#
0 
	
WY_ZIpXI{
%
L
# (=
ﬁ
 "!$#&%$' %C

L 
  #   !$#  (+#  '#  ¸@   =.%K^


  (
% #&' ## b$(,K#&' !E  ($/ K  
ﬁ
 #&'ﬀ ' %*   #

 
ﬀ



ﬀ
 $'ﬀ: %
ﬁ
 G  
ﬁ

#&' ##b$( +ª Ł+« 
X


ª

+Łª



ª

+Ł«



ﬃﬀ
  
+Łª
 

ﬃﬀ
  
+«
  
 

ﬀ

ﬁ
 ( b
 
ﬀ
  ' %  ,  ﬂ(   %
ﬁ
 "!$#&%$'$( 
ﬁ
 ( b
 
% 'ﬀ  ﬁ
ﬁ
 "!$#&%$')( %
L 
Ä³Zﬃ[&pq{8u 
ﬀ
pskJ[M]XI{UXTph;u 
ﬀ
phk~[^{`[^n_fqps[^{ZIWYXIiUw8u?[&{
 %$' 
ﬁ
   
Wx_ZTpqXI{¢kBﬀ  
ﬃ
5
ﬂ
]"[ln_"?_Wxp£ﬃ_&  WxXT]


( 
ﬁ
i
Wx_ZTpqXI{¢k ﬀ 
ﬃ
  u¡|U_Wx_ L

X	


 
\Lu
nFl[Tkxk4pqZI{Dpq{UZ#zYX_&[Tg{UX?F_

Hu8Wx_§[IgyU_&#nFlk4XI]_pq{Upzxps[^fJw[&zx
+
u8zxD_£T[^fiU_

ﬀ

ﬀ¸ ﬀ



+
 

¼
ﬀ

ﬀ¸ ﬃﬀ
  
+
 %nFlCnk®­UU­ %¡|U_WY_

ﬀ

ﬀ
Á

ﬀ

ﬀ\­
;paﬃ_¡|pskm_ﬃu&{U_z\kª?_Wxp£ﬃ_&¤ WYXI]ZTWy[&wUk%[^WY_CF_jµ{U_§.n?l1[Mk4zxWy[&pqZTFz4 XIWx¡ù[^W\[TU[^wUz\[^zYpqXI{
X^ >C_jY­×Ł?­ U­
 "»
#
%h*% ¿
# A¸
/
l)
»t&1À»?]%¥»FÀ +4&¿  0o&ﬀFHG{
¾
f 
  
kx[^zYiUWy[&zx_&b{U_z 

L 
  
ﬁ
#  ﬁ 
ﬁ
%
L
# (   '  

ﬀ




ﬀ 
    
ﬁ
 
 
ﬀ




ﬀ



 %
ﬁ$ﬀ

ﬀ
 $'ﬀ¡
ﬀ

ﬀ

pq{?

ﬃﬀ

§
$
§"%

L  
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (
aF
¿
  
%
ﬁ
$'ﬀ (   %
ﬁ
 "!$#&%$'$(
¥Å  ﬀ
  
³ {U_z
  
ﬁ
#  ﬁ 
ﬁ
%
L
# (,  ﬂ($

 '  
%


L 
# (   % b2   (
 


5
' b
ﬁ
# @
ﬁ
   
kY[^zxiDWy[^zY_&#noXTiU{F_§{U_z 

L 
  
ﬁ
#  ﬁ 
ﬁ
%
L
# (9  
($

 '   %


L 
 # (   % b2  (
 ﬀ 
±³X&¡=_£ﬃ_WuUpqz¤FXﬃ_&k
' %
k4igj_ﬃuU XIWMXTnUzy[&pq{Up{UZzxD_1{U_&gj_&kYkx[&Wxl#[&{#kmi"gjp_{?zMgjXT{Fp
zxpXI{k%iU{F_W%¡|UpsgzxD_³]"[&Wla?pq{UZZIWy[&wUk=X&{U_zyk 

L ~XIW  

L %[&Wx_CphkmXT]XIWYwUUpsg
zxXbzxD_³ZTpq£ﬃ_{ZIWy[&wUELuﬃzxXbzxW\[^{k4fh[&zx_|fqpzx_W\[^ffqlbzxXbZIW\[^wU`zx_WY]pq{UXTfqXTZIlbzxU_|wDWxXIw_WYzxp_&k
X^km_w[&Wy[&zxpqXT{©F_jµ¢{U_&_&[&Wxfqp_W| XIWbfh[&{UZIi[&ZI_&k®u8no_§g[^ik4_pskmXT]XIWYwUUphk4] X&=ZTWy[&wUk.psk
kmzYWxXI{DZI_W1zY[^{©_&rﬃi[^fpqz4lX&Mfs[^{UZTi[^ZT_&kj­%=D_"[IF_§rti[&zx_wDWxXIw_WYzxp_&k¤ XTW1ZIWy[&wUk1[&Wx_
zxU_M XTfqfqX&¡|p{UZU­
 "»
#
%h*% ¿
# A¸/
»FU&F*% ¿
#
F&¿QF%»?*%Ñ»?:+Ê¿o 0o&ﬀFHG{
 
L

X



\ 
 
% ' %*  (



£


ﬁ
 
km_w[&Wy[&zx_& 
K
ﬁ
 "!$#&%$'
ﬀ


ﬀ
# 
ﬃﬀ

§


ﬃﬀ

§Ł£

 %
ﬁ
( %/ 
%
ﬁ
 ( §

§
£


  #&'3!0#&' ## bﬀ$(P#   
ﬁ
 #&' ' %*  (



£

  
 Å 
ﬀ

 
($

(  ﬂ%
ﬁ
 "!$#&%$'$( %
L 

ﬁ
ibﬀ
L
# (
km_w[^W\[^zx_§nFl 
# 4

L 
# ( (  cb
ﬁ
  ﬁ



$'ﬀ  G  
ﬁ
 ' %$'#  '.#  2b$#
ﬁ 


£

# (ﬂ(  cb
ﬁ
  ﬁ

 ( %/ 
ﬀ

 

ﬁ
ibﬀ
L
# (
km_w¢[^Wy[&zx_&
# # # ( (  cb
ﬁ
  ﬁ



ﬀ
 $'
nXIiU{¢F_&Ffl#km_w[^W\[^zx_§
#  # # ( (  cb
ﬁ
  ﬁ



ﬀ

Áﬃpq{¢gj_bzxU_bwUfs[Igj_&k=X&H[1{U_z|]"[l`[^fq¡ù[lUk=n_bphF_{FzYp µ_&¡|pqzx¬Wx_ZTpqXT{k=X^%pzyk=]"[&Wla?pq{UZ
ZIW\[^wU8u%zxD_]"[^WﬁaFp{UZZTWy[&wU X&b[#{U_zphk${U_&g®_&kxkY[^Wxpfql km_w¢[^Wy[&zx_&¥­%=U_"gjXT{F£ﬃ_W\km_psk
kmz\[^zx_§ pq{EVJWYXIw8­%U­á´[^{ pzykgjXIWYXIffh[^WYlﬃ­ K{ XTWyF_WzxX wUWxX&£ﬃ_"zxUpskWx_§kmiUfzuJ¡=_"µWyk4z
{UXIzYphgj_zxD_ XIffqX&¡|pq{UZ"f_]]`[Qp{,¡|Upsg 


L ¤F_{UXTzx_&kbzxU_ ³ {U_z1?_Wxp£ﬃ_&  WxXT]
L­
3=» 0
A¸
4


L ,Å




L   
 h*lxC¡HDW?LI>?l)9HDSW¤SW"9=OK7g@D7WKi9=O"S1jr1


 [
b*w ﬃjYZ1cYPN ]KŁ9=OK7W&1N `
;TW?L`

.[jN[Rb=b}IC¡LI7ﬂ?WIH 9 H S{WwPVk;{71
"
h


N[
b	M.OK7W?l)71


N[
b

:>?l$O"9=O?;T9EYZ1[YXNekwgl(C&HDW?LI>?l)9HDSWOICIJ?S9=OK7G:]H :¢g1

8[j([
b=b*w#Ł79 }7
9=OK7nz~;T<{H WKi¡<$7G;l=OK7GL;j 9$7<9=OK7n7)K7Gl)>K9HDSW"STjD1
ﬃ
jS<7G;l$O&>

MN7
O?;7
_[M>?b!N 
ﬀ
[M>b:O?Q>I[1Łb*w <=Sz1
"
h


N[
bKHD9dj ST@ @DSTM,:[
ﬀ
[M>b:O?Q>I[1Łb:O2>[hKb!p
]gjS<.7G;l$O>
q
KOK7W?l)7hRHV:.7W?;T}I@D7GLf;T9DZ?;TW?L1
"
h

.[jx[
b=b)w
ded·çf$gih*jlk
aIa  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
-b^¿2F%¿@%h*%Ñ¿
#?A  ﬂ
	 'K   ( ( #

  !
ﬁ
ibﬀ¨#     
ﬁ
 #&' # ( .#  

  #&' ! # ( # ( % %
ﬁ
bﬀ # 
.%   9  
ﬁ
#  ﬁ

 '  ﬂ#   $'ﬀ %$' #   # # ( (  cb
ﬁ
  ﬁ


 
 h [=bb>KJKJ?SI:7  HV:¡WKS{9a:7J?;T<*;T9$7GL}IC

wDV OK7WN7)H 9$OK7<a
N[
bgH :
WKS9
:7J?;T<*;T9$7GLf}C

dS<9=OK7<$7n7)HV:9
9MNSaL{HV:9HDW?l)9
WKS LI7G:

;TW?L

£
M.OIHVl$O
;T<=7~WKS9
:7J?;T<*;T9$7GL"}IC;TWICf<=7iTHDSW>
^
w*ﬃeW9=OK7 ﬂ?<*:9
l;:7k9=OK7<=7~7)IH : 9*:
1 " h

[
N[Rb "
k
b 6 
 [
b(:>?l$O~9=O?;T9D
ﬀ
[ >?bXO Q>?[1 " hKbp$]ºjS<N7G;l$O~>
(
w
VNOK7WI}IC¼9$OK7,;T}?ST7 @ 7z|z¨;Km1

.[jN[Rb=b*OK7W?l)7 ;A@ : S 1 " h

8[j([
b=b
;TW?L  HV:NWKS9xHV:Sz|S<=JKOIHVl9=S
9=OK7z¨;T<{HDWKini<*;TJKO~STj jx[
b)w=ﬃeW¡9$OK7 :7Gl)S{W?L
l;:7T9);{7N9MhSMNS<*LK:{1n;TW?L1
£
@V;T}7)@ H WKigHDWIHD9HV;@J?;19=O?:k9=7<=z
HDW?;T9 H WKig<=7G:J7Gl

9HD7)@DCP;19

;TW?L

£
w#l(C¡OICIJ?S9=OK7G:]H :¢KjS<.7G;l$O>
a
Q>?[1ÃbNQ>[1
£
b*KM8OK7W?l)7
 N 
£
M.OK7<$7o ;TW?Lt
£
;T<=7~9=OK7¨z~;T<{H WKiI:<$7G;l=OK7GL¤;j9=7<
7) 7Gl)>K9 H WKi
<=7G:J7Gl)9HD7)@DCa1¡;TW?L1
£
 ;1W?L  H :8WKS9xHV:SznS{<=JKOIHVl9=S
9=OK7z¨;T<{HDWKini<*;1JKO¨STj
j([
bh:HDW?l)7

N

£
[bb>KJKJ?S: 7 _HV::7J?;T<);T9=7GLŁw VdS¨7G;{l=OEWKS LI7

STj n @ 79>?:;:=: S l$HV;T9=7g9=OK7
z¨;TJ

o

p rutULI7ﬂ?WK7GL";: jST@ @ STM,:¢o

>
&


ﬁ
[ >?bﬀNn
ﬀ
[M>?b)M8OK7<=7

®
HV:g9=OK7
HDWIHD9HV;@.WKS LI7nS1j ;TW?L

[M>bNT
ﬀ
[M>bcOsQ>K[1Łb*ŁM.OK7<$7o1E@V;T}7)@V:n;TW
[];T<$}IH 9$<*;T<=CbNHDWIH 9 H ;A@,J?;T9=O"9$7<=z
HDW?;T9HDWKiEHDW

w!bS

HV:¼;&J?S9$7W9HV;@Nz¨;T<{HDWKi
STj ~x[Rb
ﬃ
HDW"J?;1<=9HVl)>I@V;T<G

ﬁ
l)STHDW?l$HVLI7G:M H 9$OP9$OK7HDWIHD9HV;@.z¨;T<5HDWKi?wŁ6.S{9HVl)7
9=O?;T9

N


j S<

N

£
:]H W?l)7 4HV:n: 7J?;T<*;T9=7GLŁwWb>KJKJS:7¡WKSTM 9=O?;T9n;l

9HDSW9h|H :87W?;T}I@D7GL";T98z¨;T<{HDWKi	

wPVNOIHV: HDznJI@ H 7G: 
ﬀ
[ >?bIO@Q>[1ŁbgOt>?[hKbp ]
jS<.7G;l$O>
(
KM.OK7<=71 @V;T}?7)@V:;TW~HDWIHD9HV;@(J?;T9=O¡9$7<=z
HDW?;T9HDWKi|H W

KM8OK7W?l)7
1
"
h


N[Rb*T:HDW?l)7L
N[RbŁHV:¸:7J?;T<*;T9$7GL}IC

w V OK7<=7)j S{<=7T}C
LI79=7<=z
HDW?;l)C
STj
n{9=OK7<=77)HV:9):h;ºWKS LI7

£
:>?l$O¨9=O?;19


p

£
wmlxC¨LI7ﬂ?WIHD9HDSW¡S1j9=OK7.z¨;1JKJIH WKi
¸


A|hC


w ﬀ87W?l)7?7{7<=Cn<=7G;l$O?;T}I@D7z~;T<{H WKiRH : STj9=OK7jS<=z

j S{< : Szn7


I;TW?Ln9$OK7,z¨;1<HDWKi
i<*;1JKOnSTj jN[
bŁHV:xHV:Sz|S<=JKOIHVl.9$S  }?7Gl;1>?:79=OK7
@V;T9=9=7< H :;TWa;ll)7G:$:HD}I@ 7
i<);TJKOw
P
¿^¿ 2"2ÑD§¼
A¸ !  
#  ' $'6   ( ( #

  !
ﬁ
ibﬀ
L
 #6    
ﬁ
 #&' # ( #   

  #&'3!
¾
 L
# ( # ( % %
ﬁ
bﬀ # 8.%.  9K
ﬁ)
#&'3! !
ﬁ
ibﬀ %   ﬂ($ 
ﬁ
  ﬁ'  .	

L 
# 
 # # (
(  cb
ﬁ
  ﬁ{
¿
 L
# ( # ( % %
ﬁ
bﬀ #  .%  K
ﬁ¹
#&'3! !
ﬁ
ibﬀ+%   ($ 
ﬁ
  ﬁ

% 'ﬀ  ﬁ '  

	

L 
# 
 # # (

% '  ﬁ/(  cb
ﬁ
  ﬁ

Cnkm_WY£Fp{UZ"zx[&zb_£ﬃ_Wxl¬Wx_ZTpqXT{,p{´[µ{Upzx_1ZTWy[^wD´phk³µ{Upzx_ﬃu¥¡=_gjXT{gj_{?zxW\[^zx_pq{#zYU_
Wx_&k4z%X^¥zxU_Ck4_&gjzYpqXI{1XT{zYU_|wUWYXInUf_]X&kml?{?zxU_&k4pWp{UZ|µ{UpqzY_|{U_z\kû WxXT]µ{Upzx_|ZTWy[^wDkj­
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (
aIŁ
' & +!,.-$/*02143 /1 6 /1/  ,   ,.3 3 / =*,  #8 < 3 #/    , ,.8 
:7/1/*3 /  >@< , =/1-
5UWxXI]{UX&¡ XI{8uL

X



\Jpsk$[  
' #  
[Tggj_&kYkmpnUfq_ZIW\[^wU©¡|pqzY©F_zY_Wx]`pq{Upskmzxpsg
fh[&no_fqpq{DZ#XI{ 
 ª

­­­

­
ﬃ­%=U_Wx_j XTWx_ﬃu  ﬀ

 ﬀ u~[^{©zxUpsk$]X?FiUf_phk[
kmiUnDÑ]X??iUfq_X&MzYU_µ{Dpqzx_`Fp]_{k4pqXI{¢[^f   Ñ]X??iUfq_ 
  ﬀ
­ K{©[µ¢Wykmzk4zy[&ZI_ﬃu¡=_
¡|pqffªwUWYX&£FpsF_1[&{[^fqZTXIWYpqzxD] ¡|Upsg	gjXI]wDiUzx_&k|pq{¬wXIfql?{UXT]ph[&fªzYpq]_[n[Tkmpsk XIWMzYU_
]X?FiUf_%X^¥Wx_ZTpqXT{k  ﬀ ­ ;_zªik~kmzy[&Wxz¡|pqzY1[^{[&fqZT_nUWy[&phgHg[&Wy[Tgjzx_WYpW&[&zxpXI{bX^WY_ZIpXI{k®­
-b^¿2F%¿@%h*%Ñ¿
#?A  !2!
¾

	 Kib
ﬀ  
ﬃ
   
# (=

% 'ﬀ  ﬁ
ﬁ
 "!$#&%$' %   
fh[&{UZIi[&ZI_


L 
# 

 ﬀ



 

J
 %
ﬁ
 G  
ﬁ
 $#
ﬁ
 i  ﬁ @    

#&'
L 
¿

	 Kib
ﬀ 
ﬃ
  
# ( 

% '  ﬁ
ﬁ
 "!$#&%$'% !
ﬁ
ibﬀ
L
# 

 ﬀ



 

J
 %
ﬁ
 G  
ﬁ
 $ i  

#&'
L 
 hVNOK7 ﬂ?<*:9h;{:=:7<=9HDSWRH : HDznzn7GL{HV;T9$7.j<=Szyﬁ.}?:w

w

M.OIHVl$O¨9$7)@B@V:x>?:x9=O?;T9
 
>[

[b=b*N}Q>?[[b=bŁjS<N77<=C¡L{H <$7Gl)9=7GLal)CKl$@D78H W |w:/ F F³?l)SW?:HVLI7<HDWKi
WKSTMÁ9=OK7~:7Gl)SW?L¤;:=:7<=9 H S{W;TWCfz¨;1J&>o
k
p 	
	:>?l=O9=O?;T9
 
>[

[b=bN ]
jS<(77<$C¨l)C l$@D7NHDW ©HV:N;g}?S>KW?LI7GL~<$7iTHDSWnSTj9$OK7H ;=8{m;{D
N[Rb*wES<=7S

7<G;nz¨;1J>a;:.;T}SA{7z¼>?: 9.}?7n;
}S>KW?LI7GLE<=7iTHDSWaS1j °}?7Gl;1>?:7,5
ª
"
5
²?ª
«
HV:n;fl)C l$@D7¡M.OK7WK7{7<n9MhS~HDWIHD9HV;@J?;T9=O?: 5
ª
;1W?L05
«
O?;7~9=OK7 :$;Tzn7~9=7<=z
H

W?;@WKS LI7NM8OIH l$O©7W9);H @ :AQ>K[[25
ª
b=bN
 
>K[

[25
ª
b$bN
 
>K[

[.5
«
b=bN Q>[[.5
«
b=bMzew
(SWI7<*: 7)@ CÃ@D79>E}?7¡;~}?S>KW?LI7GL¤<$7iTHDSW"STj n;1W?LE@D79 N¥[
®

wGwGw



²?ª
b
}?7¤;l)CKl$@ 7 [Hewu7w
±

` O¶`
²ª
b)wDbTHDW?l)7 »HV:a;TW¶;{ll)7G:=:HD}I@D7i<);TJKONSWK7
l;TW ﬂ?W?LH WIHD9HV;@
J?;T9=O?: 5
±
MNHD9=O
ª
[.5
±
baN
®
[
±
b
ﬃ
:HDW?l)7&> HV:a;¤}?S{>KW?LI7GL
<=7iTHDSWﬂSTj n
 
>?[

[
±
b=bEN
 
>[

[25

±
v
ª

znSKL

b=b

 
>[

[.5
±
b=b
ﬃ
9=OI>?:
 
>?[

[b=bN
 
>[

[
®
b=bIO©wGwGwO
 
>?[

[

²?ª
b=b!N^]Kw
VJWxXIwXvkmpqzYpqXT{´U­I1zx_ffhk³i¢k¤zY[^z 
ﬀ
u¥zxU_1]X??iUfq_X^|WY_ZIpXI{kMX&L WY_wUWx_§km_{?zx_&¬[Ik
µ
 £ﬃ_&gjzYXIWyk
&
>[h
ª
b

f,f,f

>K[h
­
bC
uopskzYU_8aﬃ_Wx{D_f8X^H[1fqp{U_&[&W|zxWy[&{kÊ XTWx]"[&zxpXI{  WYXI]   
­
zxX   Q XIWﬀ _&rti¢[^fzxXzYU_g[^W\Fpq{¢[^fX^|zYU_1k4_zMX&|g®lUgjf_&k=pq{ L­ªÁviUWx_flﬃuﬁ ]"[ln_
pq{Fµ¢{UpqzY_ﬃuUnUiUzMzYU_WY_$[&Wx_[&zM]Xﬃk4z
µ
fqp{U_&[&Wxfqlpq{¢F_w_{F_{FzgjXI{¢kmzxW\[^p{Fz\k $

 

¬
$ﬀ

J
pq]wXvkm_&bnFldgjlUg®fq_&k

XI{Wx_ZTpqXI{¢k $ﬀU­IÄggjXIW\Fpq{DZMzxXb[Cikmi[&fwUWy[Tgjzxpsgj_=p{$ZIW\[^wUzxD_XIWYl

k4__|_ﬃ­ ZD­ﬀXZ<=_Wj&J]\ yu&fq_zikªWY_wUWx_§km_{?zJ[gjlUg®fq_

[Tk[C£ﬃ_&gjzxXTW $


_ﬃ
  y­ KzphkJ[³¡H_fqf
aF{DX^¡|{´L[Tgjzbzx[&z[^fqf%£ﬃ_&g®zxXIW\kMWx_wUWY_&km_{FzYpq{UZ¬gjlDgjfq_§k¤p{ L']"[ln_ZT_{U_W\[^zx_§ WxXT]
ded·çf$gih*jlk
a^  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
[n[Ik4phk.X& 

L ³fpq{U_§[^Wxfl"pq{F_wo_{F_{?zM£ﬃ_&gjzYXIW\kju;¡|pzx 

L 





 ( T­ ;_z
ikMXInk4_Wx£ﬃ_zx[&z

phkC[fqpq{D_&[^WCXIw_W\[^zxXTWM WxXI]  ﬁﬀ




4ﬃ
   |zxX% ﬁﬀ

 




ﬃ
   \­ª=D_Wx_j XTWx_ﬃu 

L b_&rti¢[^zxpXI{kMX&MzYU_Q XTWx] $

 

¬
$ﬀ

J¬kmigj_zYX
ZI_{D_Wy[&zx_[^ff8X^%zYU_]UÁﬃiU]`]pq{UZbiUw uUzxU_M XIffqX&¡|pq{DZ1wUWxXTwoXvkmpzxpqXT{UXTfhUk®­
-b^¿2F%¿@%h*%Ñ¿
#?A  !ﬀ(
  
$

ª
­­­$

 ﬀ  
 6

 ( # ( % @ i  ( %
L

X



\

   
ﬁ
 

 T%*ª
­­­
%
"

$'

 ª
­­­
K­

   '
 ﬀ
# (9  

 
ﬁ
'   %8  , #&'  ﬁ
ﬁ

ﬁ
$')( %
ﬁ
K.#&%$'6  
 
'  ﬁ

ﬃ  

 

L 
ﬀµ

K
ﬁ
# 
$

ﬀ
 ##&'  "!
ﬁ
   / '&(

ﬀ

´
	

 
 
$

±

%

(


2

  
%


! /
  7
Ñ=¡H_g[^{g®XI]wUiDzx_$zYU_$p{FzY_ZIW\[^fJ][^zxWYpq°

ﬀJuozYU_[^fZIXIWYpqzYU] X&|£ﬃXI{YWiUW:I[&zxU_{
[^{©Áﬃpq_£ﬃ_$aFp{UZl?pq_fsUk³{UX&¡ pq{wXIflF{UXT]ph[&fJzxp]_1["n[Ik4phkMX^Cfpq{U_§[^Wxflp{F_w_{?_{Fz
£ﬃ_&gjzYXIWyk

$ﬀ
ª
77^78$ﬀ M XIWCzxU_b]X??iUfq_MX&JWY_ZIpXI{kﬀJ­
' 02: A;/*1- < <911/1-  8 ,., <91< 	< 3 /*3ﬁ0    .=*,.3
 098
¶,_kmDX^¡¦U_WY_|UX&¡EgjXT]wUiUzYpq{UZ

p{wXIflF{DXI]ps[^f?zxpq]`_ ¥[Mn[Ik4phkX& gjlUg®fq_&kû XTWH[µ¢{UpqzY_
[^{[Iggj_&kxk4pqnUf_=ZTWy[^wD L

X	

\K­ K{$£?pq_¡´X^ zxU_% XIfqfX&¡|pq{UZMwDWxXIwXvkmpqzYpqXT{8uInXIWYWxX&¡=_&
 WxXT] XNIY;M]\LuFzYUphk=z\[Ika"WY_&Figj_§k=zxXgjXT{kmzYWxigjzYpq{UZ`[1kmw¢[^{U{Up{UZzxWx__.p{"ZIWy[&wU L­
-b^¿2F%¿@%h*%Ñ¿
#?A  !1'
D"¿
#
À&
#

#
À 1 %
#
¿ N
 
L

X

\ 
 
 
' #  !
ﬁ
ibﬀ
#a+  %$' '     ﬁ  % b %$'  '1 (

   
X	

\

 .EK #K
 XIWY_&kmz!
#

 

!
ﬁ
ibﬀ
# %  $ i  
#
#&'
L   
%
ﬁ
%,




H  



   
@ i  
 #(   %=
ﬁ
 (


T%

!
 # (
$ i  # (  ' #¦$  =@b %
ﬁ
 G  
ﬁ
($
#
 i  (


 %
ﬁ
%
ﬁ
$'3!$#&' ! %K  
ﬁ




 %
ﬁ



 ( # ( % @ i  ( %
L
 # $#/ ')( #&%$'
 

L 





  T
+

K{²g[Ik4_#¡|U_{ L psk[^{ [Igg®_&kxk4pqnUf_ZIW\[^wU u=zxU_#][^°?pq]"[&f XIWY_&kmz`X^1zYU_#wUWYXIwXﬃk4pq
zxpXI{]"[l {¢[^zxiDWy[^ffql#n_`gUXvkm_{[&]XI{DZ zYU_kmw¢[^{U{Up{UZzYWx__§k³WxXﬃXTzx_&´[&zbzxU_1p{UpqzYph[^f
{UX?F_bX^zYU_MZTWy[^wD8­;e%XI{k4zxWYigjzxp{UZ1[1k4w[^{D{Upq{UZ1zYWx__Czy[*aﬃ_&kwXTfql?{UXI]ps[^fUzYpq]_vuIU_{g®_
gjXI]`wUiUzxp{UZ[$n[Tkmphk|X^gjlUg®fq_&kª XIW8LOzy[*aﬃ_&k=wXIflF{UXT]ph[&f;zYpq]_ﬃ­
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (
aM
'   ,./ @/14- A 021 (,< 8 < , @14,.3 3 0  < 6 /1/  ,   ,.3
3 / =*,  #8 < 
;_z L

X



\ﬃn_M[³µ{Upzx_C[Tggj_&kYkmpqnDfq_=ZTWy[&wU8u?[^{fq_z 
+ 
µ 
L n_M[bk4w[^{U{Dpq{UZ
zxWY__%X^ L­[<=l>³_®Y­U­ vu^ZTWy[&wUﬃL©psk8km_w[&Wy[&zx_&bp ¢[^{$XT{UfqlMp UzYU_J XIffqX&¡|pq{UZ|wDWxXInDfq_]"k
[^WY_1kmXTfq£T[^nDfq_
-b^¿ 2Ñ» 
A¸ !1A
 
%
ﬁ
 ﬁ *' %$'#  '#  
b$#
ﬁ
%#&' ##
b$(+

+£ #&'

+ 
µ 
L 

#&'	i1$#&'3!U    b2  b  
 
'ﬀE  #&'  ﬁ
ﬁ
 %

#&'ﬀ#&%$'
$ﬀ
 ª
$ﬀ
ª
²­­­

 $ﬀ 
%9  

 (  R  i%
ﬁ
( %8  9 %*   
 ﬀ
($  E
 ﬀ



+
 

 ﬀ



+?£
  
-b^¿ 2Ñ» 
A¸ !ﬀO
 
%
ﬁ
 ﬁ 6i#&%$' E

$'ﬀ  %
ﬁ
 ﬁ  #&' #.#1b¼+#&'

+ 
µ 
L 
($   
  
+

¬ 

#

L 
¨   
ﬁ
 8b % ( ( #

~+  
 
'ﬀ Y #&'  ﬁ
ﬁ
 %

#&'ﬀ.#&%$'
$ﬀ
 ª
$ﬀ
ª
­­­=


$ﬀ

%  

 (  ¼  i%
ﬁ
( %   %*   

ﬀ
($   
 ﬀ



+
 ?
ﬀ




 ﬀ



+
£
 .-CJ
 %
ﬁ
 G  
ﬁ
:bn+
£
#&'

+ 
µ 
L  
Ã³X&¡¦V¯WYXIn8­TU­q®bphk8zxWxp£Fps[^fLu¡|U_Wx_§[IkJVJWxXTn8­ID­q@M ]"[lMn_Ck4XIfq£ﬃ_§.pq{1wXTfql?{UXI]ps[^fﬃzYpq]_
 XIffqX&¡|pq{UZ M[TgDpql?[^{×k]`_zxUX?

[^fXI{UZ1zYU_kx[&]_Mfqp{U_&kH[Ik=pq{¬k4_&gjzxpXI{"Ł?­×Ł y­±³_{¢gj_ﬃu
¡=_g[&{#kmiD]·iUw"zxU_k4_&gjzxpXI{¬[Ik= XIffqX&¡Ckj­
,G»F¿&» 
A  !
/
 
L 
 8
 
' #  8$'ﬃ   ( ( #

  !
ﬁ
ibﬀP#     
ﬁ
 #&' # ( # :

 
 #&'3!  ' %$'  Kﬃ  #       
ﬁ:L
# ( # ( % %
ﬁ
bﬀ # :%     (  !
ﬁ
ibﬀ% ( %/ 
 
' #  
!
$' #
ﬁﬁ
 ﬁ #

  
#
'  ﬀ$'  %$')( 
ﬁ
 i  '    #&'ﬃb % ' % # .#/ 


 · T^*ﬀ%
K{,zYU_1pq{?zxWYX?FigjzYpqXI{#zYU_1{UXTzxpqXT{,X&Ck4lF{gyUWYXI{Upsg1Fphk4zy[^{¢gj_1phk³nDWxpq_ l]_{FzYpqXI{D_& Fpz
¡|[Tk³pq{?zxWYX?Figj_&¥uop{zxD_gjXI{?zx_°?z|X^H{U_zMzxU_XIWxlvuon?l#eC­×Ä$­Vª_zxWxp~[Ik[zxXﬃXTfJzxX]`_&[^
kmiUWY_bzxU_bWx_fh[^zYpq£ﬃ_F_ZTWx__MX&ª WY__&FXT]·n_z4¡=__{k4_zyk=X&%zxW\[^{k4pqzxpXI{k=p{"[gjXI{g®iUWxWY_{Fz
kmlDkmzY_]#­?=U_gjfqXvkm_bWx_fh[^zYpqXT{n_z4¡=__{kml?{gDWxXI{DphgbFphk4zy[&{gj_&k|[&{Wx_ZTpqXI{¢k=[Ik|n__{
FphkYgjikYkm_&"pq{¬kmXT]_F_zy[&pqf8p{ X < >VTŁ]\v¡|U_Wx_b iUWxzYU_W|WY_j _Wx_{gj_&k|g[&{n_M XIiU{¢­
K{,nUWYpq_jYu8zYX _§[Igy,WY_ZIpXI{´p{´["km_w[^W\[^zx_§,ZIW\[^wU¦gjXTWxWx_§kmwXI{Dk$[µ¢{UpqzY_k4lF{gyUWYXI{Upsg
Fphk4zy[&{gj_[^{¢£Fpsgj_$£ﬃ_W\kx[?­;ÄMg®zxi[&fqfqlvuUzxU__°FpskmzY_{gj_bX^ù[nXIiU{¢F_&#[^n¢kmzxW\[IgjzbWY_ZIpXI{
pq{ [ fs[^{UZTi[^ZT_XIWbpq{ [ ZTWy[&wU´pq]`wUfqp_&k|[gjXT{kmzYWy[&pq{?z.XT{´zxD_WY_fh[&zxpq£ﬃ_b Wx_&rﬃiU_{¢gj_1X^
_°?_&gjiUzYpqXI{¬X^HzxD_1zxWy[&{kmpzxpXI{kb[&_¥_&g®zxpq{DZzxU_Wx_ZTpqXT{,pzykm_f Y­=U_1W\[^{UZT_1X^|£T[&Wxph[&zxpXI{
ded·çf$gih*jlk
aI  
$%  

  
ﬁ
'
ﬁ
$#&'  ^ %
 


	

ﬁ
%$'ﬀ  ﬁ
X^ùzxU_1WY_ZIpXI{8u;zY[^zphkju¥zxU_Fp_¥_Wx_{¢gj_$n_z4¡=__{pzyk³]p{Upq]1iD]·[&{][^°?pq]1iU] £T[^
fqiU_§kju8phkb[ ]`_&[Ik4iUWx_1X&CzxU_Wx_&g®pqwUWYX?g[^f%pq{¢F_w_{F_{gj_;DpqZID_W$£T[^fiU_&kM]_&[&{#fqXﬃXvkm_W
gjXI{¢kmzxW\[^p{Fz\kj­U=DphkJphkJpq{`[^ZTWx__]_{?zJ¡|pqzYzYU_³p{FzY_WxwDWx_z\[^zxpXI{X^ Wx_ZTpqXI{¢k=[IkH[^nk4zxW\[Igjz
Wx_&k4XIiUW\gj_&k%km¢[^Wx_§Qn?l$zYWy[^{¢kmpqzYpqXT{kjuIZTpq£ﬃ_{1p{1zxUpskªw[&wo_W­ﬃ±³_{gj_ﬃu&zxU_C[&fqZTXIWxpzxU]kªwUWx_
km_{?zx_§ U_WY_1g[&{n_1k4__{	[IkM[¡ù[lzxX"g®XI]wUiDzx_b_ gjpq_{?zxflkml?{gyUWxXT{UphgbFpskmzy[&{gj_&k®­
Äk4fqpqZTFzYfql`Fp`_¥_WY_{?zC[^wUwUWYXﬃ[Tg#zYXk4lF{gyUWYXI{Upsg¤WY_fh[&zxpXI{k=p{#Vª_zYWxp8{U_zyk=¡|[TkMkm_z|XIiUz
pq{ X×ÁUe ;;\Lu8¡|U_Wx_`fqpq{D_&[^WbwUWYXIZIW\[^]]`pq{UZ"zx_§gU{DphrﬃiU_&kb[^WY_ikm_§,zxXgjXT]wUiUzY_iDwUw_W
nXIiU{Dk³X^Hk4XILg[^ffq_&"k4lF{gyUWYXI{Upsg³pq{?£T[^Wxps[^{?zyk=p{[$ZTpq£ﬃ_{"{U_z­
¶_k4UXIiDfhµ{¢[^fqfl#_°?wUfh[&pq{#¡|?l,zYU_[&fqZTXIWxpzxU]`phg$]_zYUX?Uk³¡|Dphgy,[£ﬃ_n__{
wUWxXTwXﬃkm_§p{ zYUphk|w[&wo_Wbg[^{D{UXIzuop{XIiDW³XTwUpq{UpXI{8un_1[TU[^wUzY_&zxXzxD_1kml?{?zxU_&k4phk|X^
gjXI{¢FpqzYpqXI{DÑ_£ﬃ_{Fz{U_z\kªXIWJ_fq_]_{Fz\[^WxlC{U_z\kj­ K{zxU_|{UXTzy[&zxpqXT{X& km_&gjzYpqXT{1UuT[¤WY_ZIpXI{ﬀ
pq{"[bZIW\[^wUYL ][§ln_MphF_{FzYp µ_&$¡|pzx"[1g®XI{FpzxpXI{p`_   ﬀ



+
 

 ﬀ



+£
 ﬃ ³ XTW
[^{?l"w[^pW
+

+£
X^%p{UpqzYph[^f8w¢[^zx¢kp{zxD_$k4w[^{D{Upq{UZ`zxWx__.X& L­o¶Epzx¬zxU_kml?{?zxU_&k4phk|X^
gjXI{¢FpqzYpqXI{DÑ_£ﬃ_{Fz%{U_z\kJpq{£Fp_¡buﬃzx[&z|gjXT{kmzYWy[^p{Fz%XT{Wx_ZTpqXT{k]ikmz%n_[IggjXTiU{?zx_&Q XTW
pq{¬[$k4zxWYXI{UZT_WMk4zy[&zx_]_{Fz%X^~VJWYXIn8­UD­q@M?­ÄMk=[$WY_&kmiDfqzu?XI{U_XInUz\[^pq{¢k³[$fpq{U_&[&WHkmlDkmzx_]

$
 


 


	
$
  




¡|pzx´iU{aF{UX&¡|{©zxD_ p{FzY_ZIW\[^fH£ﬃ_&gjzxXTW
$
³uª¡|D_Wx_

[^{
	
[^WY_1pq{?zx_ZTWy[^f~]"[^zYWxphg®_&kj­=[&zkmlDkmzx_] ]"[l"k4zxpqffªn_`kmXTfq£ﬃ_&p{#zxU_1W\[^zxpXI{[&f
µ_fs;uonDiUzM¡=_dg[^{#{DX]XIWY_1F_Wxpq£ﬃ_bp{FzY_ZIW\[^fkmXTfqiUzYpqXT{k³ WxXI]¸W\[^zxpXI{[&f%kmXTfqiUzYpqXT{k³n?l
[^WYnUpqzYWy[^WYl1]iDfqzxpwUfqpsgj[&zxpXI{k®u&kmpq{¢gj_|zxU_|z4¡HX$g®XI]w[&WxpskmXI{¢kJ[^WY_³p{1XIwUwXﬃk4pqzY_MFpWx_&g®zxpqXT{kj­
=Uphk|fq_§[§£ﬃ_§k{UX1UXTw_$zxX`[ID[^wUzCzxU_[&fqZIXTWxpzxU]"k%zxX`gjXI{¢FpqzYpqXI{DÑ_£ﬃ_{FzH{U_zyk®­
	
 bﬁﬃ b= $ T dﬀ
 
oã4Ú
	&ë	ùê
õ8ôKÐ&ÈKÉHÈÊÎKÐ&ÈmôﬀyôKÐﬁ§ÈÊÉ
ªâ&ç&Ù&ä
õ
ÜyÚÑÕ×Öﬃﬂ j !" 
 
oã4Úih
	&ë#$ﬃë%&'#	(()*,+ ê
õ.-/10Î2§ÈÊÉ43×É
ïﬀ576
ÈKÎ8-/xÉKÎ ÈmÌÉ
Ý^Ý&ß×Õ èmÜyÞ Õ×ÙjçÜyçTä$Ó8Ô^ã4Ù®ÚÑàbÙyþ

ã4Þ ÚÑÕ
ú8ãmÞ Ö
õ:9
Ý&ÚÑÕáç^ß®ã4Ú<;>=ãmÚ ß Üyß  tãYèKÞ â^Ú ãHúûÙ®Þ ãmÖÕ×ç@?;ÙCÝ^â&Þ ã4Ú
9
èKÕ×ã4çIèKã
õ
®Ùjß @k!]jAﬂcj  h!"CB!ED j!F
 
 

 hG
	&ë#$ﬃë%H&'#	ﬁ(!()CI+8ê
õ:J
	GKG&ìIö	(!&2LNMê
õ
ÜçTäPO*	Qﬃë:R#&NSê
õﬁ-/10/TUô
ï
03VT
ð
3 ÉLÎW10:TLÈÊÉ
xÉXÈY0TÈ4ôyòZ3\[YÈ
ð
Æ
È<E3
ï
0É
[dªÜyÝ&ÝIÙ®ÚÑÞ Ù hçÞ ãmÚ ç&Ù³ç1j!D h
õ
ªÕ×ÝTÜyÚÑÞ Õ CãmçÞÑÙHäÕ
9
èKÕ×ã4ç]4ã=äã4ß×ßﬀ^ hç§þÙ®Ú<;
Ü_]4Õ×Ù®ç&ã
õ
ûç&Õ ®ã4ÚÑÖ Õ×ÞE`Ü|äãmß®ß×Õ
9
Þ âIäÕDäÕ
¤Õáß Üç&ÙXﬂ j!ih!" 
 
 daig
J
	/L4	ﬁ(bCc?ê
õ
ÜyçIäGda	&VLY&V
Ie¦ê
õgf&Èh-/10Î2§ÈÊÉ43×ÉHó;ô
ï!i
òáÈmÌ
ïﬀ5
ó ÈÊÎsôY3
6
ÈKÎqÉ
&Ó  
Ú ãmÖ ãYÜÚLèÑÔ
Ú ãmÝTÙjÚ Þ
õ

Mâ&ç&Õ èÑÔGﬂ j! g" 
 

9
 gE
J
ë)HLYQ	8K"ê
õ
ÜçTäkj&öH)ﬃëlQQ*mdùêZK"ê
õn
ï
Ël0
ð
È
ð
ó ÈKÎhô43
6
ÈKÎqÉ
ï<5Xo
3'03 Î Èqpr3 Ì|È40§ÉU3
ï
0syÏyÈ
ï
0^òt
o
3'03×Î Èmòt
î
10
Æ
È!TUu
i
ò×È
î
ôv13'0lxÉUw
â&ß×ß×ã4ÞÑÕáçMÙþDÞ Ô^ã

â&ÚÑÙ®ÝIãYÜyç ªÖ ÖÑÙ§èÊÕ ÜÞ Õ×Ù®ç¤þÙ®Úa?;Ù X;
Ý&â&ÞÑã4Ú
9
èKÕ×ã4çTèKã
õ
çâ|åIã4ÚCxB
õ
ﬂcj  g!"ej igDj 1x 
 úHdﬀ
 %3' % #
	 !$%
ﬁ
# ( %
ﬁ
   '  ( # ( % % 'ﬀ  ﬁﬃﬂ   (
at
 

9
 hE
J
ë)HLYQ	Kê
õ
ÜçTä j&öH)tëlQQ*Idùê Kê
õtó ÈKÎhô43
6
ÈÊÎÉA10
ð
Ë®Î
ï
ÌXxÎW.3×ÎV
ï
0:T4Ëô4ôKÈ40/TY
Æ
È
ò \Î>3
ï
0É
	 _0
Jð
Ël0/TÊÎ>3
ï
0
^Õáç
9
ã ÜçÞ Õ èKÖ;Ùyþ

Ú Ù®ßjÚLÜ CÕ×ç&ß FÜyç&ßjâTÜyßjã4Ö ÜçTä 
MÙ&äã4ßFÓ8Ô&ã4Ù®ÚÑà
õ

 ªÚ ÙjÖ ÞÑãHÜyçTä Jâ&Ú ã Õ èÑÔMãYäÖYﬂ j  h" k!DB!
 

d8!;öﬃë	#l	R?ìIöQ*Mê'&ÜçTä dm)1	#ﬀ:	&ë
IMê
õIó
yôKÎﬀ3VyòﬁﬂhÉKÎsô4ËTÊÎsËôKÈKÉﬃ 
ÜyÚÑÞ  
naxÉ43VT
6¯ï

Îﬀ3
ï
0ÉA10
ð
Î2§È
Æ
ÈhÐIôLÈÊÉYÈ40ÎWxÎﬀ3
ï
0Mó¥ô
ïi
ò×È4Ì=õ
ÜçTä

ÜyÚÑÞ   
-&Î<\Î Èr-®ÐuTKÈKÉ
ïﬀ5

ï
0/T4Ëô4ôKÈ40§Î-:xÉLÎ ÈmÌ%É4õ
~èÊÞLÜhçþÙjÚ MÜyÞ Õ è4Ü
õ
jÙ®ßg!Pﬂcj !!" 
 

@BF@M )N#%?ë$#*CK"ê
õ
ÜçTä KG&'#H)R *gKê
õI8ôKÐ&ÈKÉHÈÊÎmò 
ï
ô43 ÎVÌùÈÊÉ


àÚ Ù®ß×ß×ã4Ö
õ
ÜÚ Õ×Öﬃﬂ j!BF!" 
 "!$#
Óaig&%A)H)	'HLO)( e*(,+SA(	&.-4#*/%(Z(ZK0(,+1325476$8&'$H$'$-Y$#*IO
(Zj/(,+:9;
!T=<?>@<BAX10
9
3VT>
5@Cﬂ;ED
<
9F;
305<
9
>BG9HJILK
2MON
I
;ﬀ=PN
ILQ
1ﬂMR+SN@T=UWV
I
NYXEZOUWNB[
K
2 ?\ZO]
H
VULN
I*9
T
K
NB2RTNO+^_Z
QG
kig h7ﬂcj  g!".F!!FED
k!_x
G
 "`
Vaih@KRbR#%g,K0(,+cD
<
9;
3
6
<
9
> 105d -
9
<fe f
;
10g>U3
9
3
C
0G-/h>
9
<iA>G
2jUWN
I
2513U
K
Z_2R1
Qk
Z_V
I
251
Q
Zﬂl
mJZOV2R4J13U
K
Z_2nZ3l?\ZO]
H
VULN
Ig9
T
K
Ni2RT=NO+5^OZ
Qpo
+qr
o
ﬂts!
o
"
G
 
9
TWu/B_vjRw58'&x-By	'*z(,+
f<
C3;

C<5|{
3'05<
;
10RdY}40
9
< O<
;|D\;tC

;
3AYA 3'0u~G_k
Z_u2
K,Q
Ni ﬂts BOv"
G
 
9
?
BB@j&'(=y!$*hK(132R4 r)(l)X8c( K0(,+
0
9
g< T
C
AeR
9

9
3
C
0
Cﬀ5
>
9;
T
9

;
ﬂ>410/TU
;tC
03VT 3 0E~
;
3V_0
9
> 3'0
Dp
f 0R<
9
>BG
2ŁW4^O1ﬂ2RT=NB[
K
2pNiU
ILK
XENBUW[s B!B35+p
GP
ZOBNB25N
I
M ﬂP4
G
"B+
9gHILK
2M_N
I
;
=PN
IWQ
13MR+SN@T=UWV
I
NX?ZOUWNB[
K
2 ?\Z_]
H
VJULN
Ia9
T
K
Ni2RT=NO+J^OZ
QGo
x ﬂts B!B"
o
BOvDlxRs
G

2
j
o
shv
Unite´ de recherche INRIA Lorraine, Technopoˆle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS L `ES NANCY
Unite´ de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unite´ de recherche INRIA Rhoˆne-Alpes, 46 avenue Fe´lix Viallet, 38031 GRENOBLE Cedex 1
Unite´ de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unite´ de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
´Editeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
ISSN 0249-6399
